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S J1  C T I 0 IT  A 
rasFACE 


These  instructions  are  not  intended  to  compare  or 
discuss  the  many  various  methods  and  types  of  equipment  used 
in  photographing  from  the  air  or  the  construction  of  plani- 
metric  naps*  but  are  intended  to  be  used  as  a guide  for  the 
personnel  of  Surveys  1 .'laps  section  of  the  Division  of 
engineering*  Forest  Service*  Region  Two.  ns  to  the  method 
adopted  by  this  Region*  all  employees  of  the  Surveys  and 
Raps  section  who  are  assigned  to  the  various  types  of  this 
work  are  expected  to  perform  their  duties  in  accordance 
with  these  instructions.  It  is  realized  that  due  to  the 
rapid  advance  made  an  this  work*  changes  will  have  to  be 
made  from  time  to  time  in  order  to  keep  abreast  of  the 
times*  but  until  such  changes  have  been  tried  mid  adopted* 
these  instructions  will  be  followed. 

acknowledgement  is  made  with  thanks  to  all  members 
of  Surveys  and  haps  and  the  other  members  of  Region  Two  for 
their  valuable  suggestions  presented  both  in  writing  and 
in  the  open  meetings  held  for  discussion  of  these  instruc- 
tions . 
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SECTION  B 

AS:  clAL  PHOTO  GHAT' H3  &.  PL,JTIMETRIC  MAPS 


PURPOSE  OP 


The  purpose  of  aerial  photographs  is  to  provide 
data  of  an  accurate  nature  from  which  a detailed  study  can 
be  made  of  National  Forest  lands  regarding  cover,  erosion, 
fire  hazards,  topography,  map  data,  and  the  accessibility 
of  country  in  general  administrative  work. 

The  purpose  of  planimetric  maps  is  to  prepare  a 
map  on  one  uniform  scale  and  base  with  sufficient  accura- 
cies whereby  they  will  furnish  the  basic  data  for  all  maps 
needed  in  the  adiainistration  of  National  Forest  lands, 
such  as  base  maps,  administrative  maps,  fire  maps,  range 
survey  maps,  and  timber  survey  maps. 
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SECTION  C 


ORGANIZATION  AND  DUTIES 


# ^ 


efficient  administration  can  only  be  obtained  from 
an  organization  whose  work  is  in  close  harmony  and  this 
cannot  be  accomplished  unless  each  and  every  member  of 
the  organization  understands  his  or  her  position  in  the 
organization  as  to  responsibility  and  authority.  To 
acquaint  each  individual  with  .just  what  part  of  the  organi- 
zation he  fills  and.  where  his  line  of  duty  falls  and  from 
where  he  will  receive  his  instructions  and  to  whom  they  will 
be  given,  the  chart  shown  on  Fage  C-10  has  been  enclosed. 

This  chart  is  the  organization  of  Surveys  and  waps,  bach 
activity  engaged  solely  or  in  any  part  in  the  aerial  photo- 
graphy or  the  preparation  of  planimetric  maps  is  shown  on 
this  chart  by  clear,  outstanding  lettering,  all  other 
activities  having  no  part  in  this  work  are  included  on  the 
chart,  but  have  been  subdued  in  the  printing,  bach  member 
can  readily  pick  the  position  he  fills,  his  relationship 
and  where  he  fits  into  the  organization  and  to  whom  he  is 
accountable  for  his  work 

The  following  is  an  explanation  of  general  responsi- 
bility and  authority: 

1.  Chief,  Surveys  & baps:  In  addition  to  his  other 

duties,  he  is  responsibile  for  the  administration  and  techni- 
cal control  of  all  aerial  photographs  and  construction  of 
planimetric  maps,  acting  under  the  general  supervision  of 
the  Assistant  Regional  Forester  in  charge  of  the  Division 
of  Engineering. 
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2.  Stenographer  M Clerk:  The  stenographer  and  clerk  will 


be  under  the  direct  supervision  of  the  Chief  of  Surveys  & Maps. 

In  addition  to  handling  all  dictation  and  typing  of  correspon- 
dence for  the  section  of  Surveys  and  Maps,  the  Stenographer  and 
Clerk  vdll  type  all  bills  for  cooperative  agencies  on  aerial 
photography,  cut  stencils  for  and  keep  the  photo  indexes  up  to 
date,  maintain  a card  record  of  all  triangulation  and  traverse 
stations  throughout  the  Region,  maintain  a card  record  of  all 
bench  marks  and  elevations,  make  forms  79~eb  for  all  bills  of 
lading  covering  shipments  of  film  and  materials , type  expense 
accounts  and  Forms  43~P“2  for  the  field  men,  keep  card  record 
of  Forms  3701  and  3702,  type  all  reports  for  the  T'Tashington  Of- 
fice, prepare  forms  1034  for  all  purchases  made  by  the  field  men 
on  Forms  877  * prepare  monthly  flying  time  reports  for  contrac- 
tors leasing  planes,  and  maintain  all  correspondence  pertaining 
to  aerial  photography  and  planimetric  maps,  and  handle  all  steno- 
graphic and  clerical  work  pertaining  to  aerial  photography  and 
planimetric  maps . 

3.  Correlator:  This  position  is  functional  and  adminis- 

trative, insofar  as  it  is  related  to  the  correlation  of  all  aerial 
photographing,  whether  cooperative  or  for  the  Forest  Service,  and 
includes  the  examination  of  all  prints  and  flying  to  determine 
whether  or  not  they  meet  the  standard  specifications,  setting  up 
priorities  of  all  work  pertaining  to  aerial  photography,  and  dis- 
tributing to  the  laboratory  or  drafting  room  ; materials  to  be  worked 
on.  This  position. functions  directly  under  the  supervision  of  the 
Chief  of  Surveys  and  Maps. 
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4.  File 3 Property,  & Record  Clerk:  This  position 


is  under  the  direct  supervision  of  the  Chief  of  Surveys 
and  Haps.  Inasmuch  as  a very  small  portion  of  the  work 
in  this  position  pertains  to  aerial  photography  and  the 
construction  of  planimetric  maps , there  will  be  no  de- 
tailed list  of  duties,  but  all  photographs,  map  files, 
property  and  map  records  will  be  kept  by  this  clerk. 

5.  Aerial  Photographer:  This  position  is  one 

of  the  utmost  importance,  but  due  to  the  wide  spread 
of  work  and  the  lack  of  contact  each  photographic  crew 
will  function  as  a separate  unit  and  will  be  under  the 
direct  supervision  of  the  Chief  of  Surveys  and  haps. 

The  photographer  will  be  in  charge  of  the  flying  crew  at 
all  times  when  array  from  the  home  base  and  it  will  be  his 
responsibility  to  determine  the  days  when  photographing 
should  be  done  and  the  number  of  hours  to  work;  however, 
he  will  receive  all  orders  from  the  Chief  of  Surveys  and 
Maps  as  to  the  priority  of  projects  and  movements  from 
one  job  to  another,  he  will  be  furnished  with  prepared 
flight  maps  and  given  full  instructions  as  to  altitude  and 
direction  of  flying,  but  will  use  his  judgment  as  to  the 
approach  to  work.  .ill  expense  accounts,  reports,  etc.  will 
be  sent  to  Surveys  and  Maps. 

6.  Pilot  and  Photographic  Ship:  This  position  will 

be  filled  by  contract  and  when  operating  from  field  base  will 
be  under  the  direct  supervision  of  Position  w5.  Since  photo- 
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graphing  is  only  performed  when  weather  conditions  are  at  the 
best,  there  is  very  little  or  no  responsibility  connected 
with  the  flying  as  far  as  weather  is  concerned,  but  the  pilot 
vjill  be  responsibile  for  all  repairs  and  upkeep  of  the  hhip 
and  will  determine  whether  or  not  it  should  leave  the  ground. 
He  must  keep  the  photographer  advised  regularly  as  to  the  con- 
dition of  the  ship. 

7.  Laboratory  Technician:  In  as  far  as  this  position 

is  concerned  with  aerial  photography  and  the  construction  of 
planimetric  maps,  the  laboratory  technician  will  act  in  a gen- 
eral supervisory  capacity  pertaining’  to  laboratorjr  work  on 
aerial  film,  contact  prints,  ratio  prints,  enlargements , and 
copying.  This  supervisory  capacity  rill  be  in  the  form  of 
close  cooperation  between  the  laboratory  facilities  and  the 
men  assigned  to  work  and  the  close  correlation  of  all  i ork. 

He  ■<  ill  hold  the  photographer  in  position  .,-3  responsible  for 
administering  the  details  of  all  work  pertaining  to  aerial 
photography.  This  position  is  under  the  direct  supervision 
of  the  Chief  of  Surveys  and  imps. 

8.  Photographer : This  position  will  receive  working 

orders  from  Position  ■! , but  rill  be  directly  responsible  for 
the  technical  and  immediate  supervision  of  all  laboratory  work 
and  workers  pertaining  to  aerial  photography.  He  will  have 
directly  under  his  supervision  Positions  13,  14,  15  and  16. 

Positions  9*  10,  11,  and  12  have  no  connection  what- 
soever with  aerial  photography  and  planimetric  mapping. 
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13.  Processing  of  serial  Film;  This  position  is 


highly  technical  and  pertains  to  the  processing  of  all  aerial 
film  and  the  position  is  directly  under  the  supervision  of 
Position  at  ail  times  and  ,:ill  receive  all  orders  from 
and  be  accountable  to  Position  /8. 

14.  Contact  Prints:  This  position  requires  a tech- 

nical knowledge  of  the  process  of  contact  printing  as  it 
concerns  the  manipulation  mid  processing:  of  contact  prints. 

.ill  instructions  are  received  from  Position  ,/S  and  direct 
responsibility  for  the  quality  mid  quantity  of  the  work 
done  is  to  Position  ,/8. 

15.  Ratio  Prints  & Enlargements:  This  position 

requires  a technical  knowledge  of  scale  factors  and  of 
the  processing  and  manipulation  of  bromide  papers,  all 
instructions  are  received  from  Position  ,,-S  and  direct 
responsibility  for  the  quality  and  quantity  of  the  work 
done  is  to  Position  /3. 

16.  Copying:  This  position  requires  a technical 

knowledge  of  copying  procedure  and  practice  and  is  under  the 
supervision  of  and  is  accountable  to  Position 

17.  Field  Engineer  in  Charge  of  Field  Control: 

The  engineer  in  this  position  -.dll  be  directly  in  charge  of 
all  field  control  on  projects  assigned  to  him.  He  will  re- 
ceive all  instructions  from  the  Chief  of  Surveys  and  Maps 
and  make  all  reports  to  same.  His  duties  will  consist  of 
establishing  control  for  planimetric  maps  and  he  must  use 
his  own  judgment  as  to  the  approach  and  execution  of  this  work 
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receiving  general  instructions  from  the  Chief  of  Surveys  and 
iiaps  us  to  the  priority  of  work  and  any  changes  in  assignment. 

In  cases  where  it  becomes  necessary  to  have  trio  or  more  par- 
ties working  a long  distance  apart,  each  party  w; ill  function 
as  a separate  unit. 

13.  assistants : This  position  will  assist  only  the 

field  engineer  and  rail  receive  all  instructions  from  him. 

The  position  ■'.ill  be  temporary  and  seasonal. 

19.  Chief  of  Crafting:  This  position  is  executive  and 

administrative  insofar  as  it  pertains  to  work  assigned  to  the 
drafting  room.  The  Chief  Draftsman  is  accountable  to  the  Chief 
of  Surveys  and  daps  only  in  all  activities  under  his  jurisdic- 
tion. Since  a minor  part  of  his  uork  is  directly  connected 
with  tie  construction  of  pianimetric  maps , he  rill  assign  all 
uork  except  drafting  to  Position  ,,'20  and  vill  be  responsible 
for  the  general  administration  and  the  amount  of  uork  accom- 
plished and  the  accuracy  secured. 

20 . Cartographer , assistant  to  the  Chief  Draftsman : 

This  position  vill  receive  working  orders  from  and  be  account- 
able to  Position  ,,'19*  but  rail  be  directly  responsible  for  the 
efficiency  ano.  immediate  supervision  of  both  uork  and  men  per- 
taining to  the  construction  of  pianimetric  maps.  He  will  have 
directly  under  his  supervision  Positions  22,  23,  24,  25,  26, 
and  27  and  vill  assist  in  all  phases  of  the  uork. 

21.  Draftsman,,  assistant  to  the  Chief  Draftsman:  This 

position  has  no  connection  with  the  construction  of  pianimetric 
maps  whatsoever  and  will  pertain  only  to  other  phases  of  Surveys 
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and  llaos  activities 


, He  will  receive  all  orders  and  be 
responsible  to  Position  ,/19  for  all  work. 

22.  Controlling  Photographs:  This  position  con- 

sists of  picking  radial  control  points,  tie  points,  etc., 
and  numbering  same  - in  general,  the  correlation  of  all 
office-picked  points  with  those  established  in  the  field 
in  such  a manner  as  to  give  the  greatest  amount  of  effi- 
ciency in  the  compiling  of  planimetric  maps.  This  position 
may  receive  orders  from  either  Position  ,/19  or  y20,  but 
rail  be  accountable  to  Position  ,/-20  for  all  work. 

23.  linking  Templets:  The  duties  of  the  draftsman 

in  this  position  is  to  make  templets  from  previously  con- 
trolled aerial  photographs  for  the  use  of  laying  radial 
line  control  and  must  be  skilled  in  the  use  of  a ruling 
pen.  This  position  may  receive  orders  from  either  Posi- 
tion ;/19  or  ,.,-20,  but  ‘ ill  be  accountable  to  Position  y20 
for  all  vrork. 

24.  Detailing  Photographs:  The  duties  in  this 

position  are  the  establishing  of  all  detail  clearly 
defined  on  the  aerial  photographs  by  inking  this  detail 
on  the  photograph  under  a stereoscope,  making  all  detail 
photographs  ready  in  final  form  for  map  compilation.  This 
position  may  receive  orders  from  either  Position  ,/19  or  y20 
but  will  be  accountable  to  Position  „-20  for  all  vrork. 

25*  Photo  Triangulation:  This  position  is  highly 

technical  and  requires  a thoroguh  knowledge  of  map  compila- 
tion as  well  as  an  infinite  amount  of  patience.  It  is 
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the  cartographer's  duty  to  establish  a break-down  net  of 
control  by  the  radial  line  method,  using  field  triangula- 
tion as  a base.  This  position  may  receive  orders  from 
either  position  ,/19  or  y20  but  vri.ll  be  dccountable  to 
Position  ,/-20  for  all  work. 

26.  Machine  Transfer:  This  position  requires  a car- 

tographer skilled  in  the  art  of  compiling  maps,  the  duties 
of  which  are  to  transfer  and  adjust  by  mechanical  means  all 
detail  from  aerial  photographs  to  previously  established 
radial  control  base  .aid  construct  planimetric  map  in  finished 
pencil  form.  This  position,  may  receive  orders  from  either 
Position  yl9  or  J 20,  but  will  be  accountable  to  Position  J 20 
for  all  work. 

27.  Land  Lines  and  Mditing:  This  position  requires 

a cartographer  with  wide  experience  in  map  compilation.  Ha 
will  assemble  and  adjust  all  land  lines  to  previously  estab- 
lished control  or  map  features  on  all  planimetric  maps,  proof 
and  edit  map  in  final  pencil  form.  This  position  may  receive 
orders  from  either  Position  /19  or  J20,  but  will  be  account- 
able to  Position  y20  for  all  work. 

Positions  "28  and  y 29  have  no  connection  with  the  con- 
struction of  planimetric  maps. 

30.  Planimetric  Map  Drafting:  This  position  requires 

a draftsman  with  wide  experience  in  map  drafting.  His  duties 
will  be  to  ink  in  final  form  the  pencil  copy  of  the  planimetric 
map.  He  will  not  be  required  to  compile  any  portion  of  the  map. 
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This  position  vrf.ll  receive  instructions  from  and  will  be 
directly  responsible  to  position  ,/19. 

Positions  ,,'31  through  . 36  have  no  connection  with 
planimetric  mapping. 

37.  Field  Inspector:  This  position  must  be 

filled  by  an  engineer  who  has  the  ability  to  make  quick 
and  accurate  decisions,  for  it  is  his  duty  to  check  in 
the  field  and  make  the  last  and  final  analysis  of  the 
planimetric  map.  This  position  will  receive  all  instruc- 
tions from  and  will  be  directly  under  the  supervision  of 
the  Chief  of  Surveys  and  haps  only.  He  ■'.Till  have  one  or 
more  assistants  as  the  vrork  requires  and  vrf.ll  be  assigned 
annual  vrork  by  the  Chief  of  Surveys  and  haps. 

38.  assistants : This  position  is  temporary  and 

seasonal  and  will  receive  all  instructions  from,  ana  be 
accountable  to  Position  ,/3 7 for  all  work. 


C-9 


f 


I 


♦ 


S JCTIG 
APPROPRIATIONS  & 


IT  D 
FINANCES 


Appropriations  for  aerial  photography  and  construc- 
tion of  planimetric  maps  are  set  up  under  the  following 
designations : 

?&k  Regional  Office,  Surveys  & Haps 
GrrFS , Surveys  & I laps 
CCC,  Surveys  2:  Haps 

These  funds  are  disbursed  through  the  Regional 
Office  only  and  all  charges  against  them  are  made  by  the 
Chief  of  Surveys  & Haps  only  with  the  approval  of  the 
Assistant  Regional  Forester  in  charge  of  the  Division  of 
Hngineering.  The  Surveys  and  Haps  appropriation  is 
handled  by  a fund  accounting  system  in  the  office  of 
Fiscal  Control  and  all  encumbrances  against  this  appro- 
priation must  be  routed  to  Fiscal  Control. 

all  field  going  parties  travel  on  a per  diem  and 
expense  account.  These  expense  accounts  are  to  be  sent 
direct  to  Surveys  and  ilaps  where  they  will  be  checked  ard 
sub. .lit ted  for  payment . all  purchases  made  on  Forms  £77 
will  be  handled  in  the  same  manner  as  expense  accounts, 
any  miscellaneous  expense  such  as  labor  and  hiring  of  men 
wall  be  handled  on  Forms  374**15  which  will  be  signed  and 
submitted  to  Surveys  and  Haps  for  payment. 

Reimbursements  from  cooperative  work  will  be  billed 
by  Surveys  and  Haps  and  credited  to  the  Regional  Office, 

P & II  Surveys  and  Haps  fund. 
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The  Forest  Service  orris  all  equipment  to  perform 
the  duties  of  serial  photography  and  the  construction  of 
planimetric  maps , rath  the  exception  of  the  airplane  which 
is  leased,  under  a yearly  contract.  There  are  two  types  of 
airplanes  used  under  these  contracts  - one  a plane  with  a 
photographic  speed  of  SO  to  100  miles  an  hour  and  the  other 
a plane  with  a photographic  speed  of  200  miles  an  hour.  The 
only  difference  in  the  specifications  .are  in  the  horsepov/er 
ana  the  speed  required.  The  following  is  a standard  specifi- 
cation for  a 200-mile  an  hour  photographic  speed  ship: 

"airplane  service  with  pilot  for  aerial  photographic 
work  for  cover  study  and  administration  of  rational  Forests, 
contract  to  be  effective  from  date  of  acceptance  until  ter- 
mination made  in  writing  by  the  Government  and  not  to 
exceed . 

Rate  per  hour  for  flying  time  with  oxygen  y 

Rate  per  hour  for  flying  time  without  oxygen  •.) 

Bidder  must  enter  here  the  make,  type,  horsepower, 
and  full  description  of  the  plane  he  plans  to  use  in  meeting 
the  specifications  and  conditions  herein  provided,  and  the 
name  of  the  proposed  pilots  


’’The  airplane  will  usually  be  used  to  perform  aerial 
photographic  work  and  must  be  capable  of  performing  all  duties 
in  accordance  with  these  specifications.  It  must  be  a type 


commonly  known  as  a bi-plane  vith  motor  of  not  less  than  a 


450  H.P.  rating,  vith  a cruising  radius  of  not  less  than  5 hours 
and  capable  of  maintaining  an  even  altitude  of  23*000  feet  above 
sea  level  v/hen  fully  loaded  for  photographic  v;ork  and  have  a 
speed  of  not  less  than  200  miles  an  hour  at  an  altitude  of  10,000 
feet. 

"The  plane  shall  be  adapted  for  the  installation  and 
effective  use  of  a vertical  aerial  camera  of  the  9x9"  precision 
type  and  vertical  vieu  finder  mounted  in  suitable  position. 

The  plane  must  be  duly  licensed  by  the  Department  of 
Commerce  with  an  N.  C.  license  and  the  pilot  must  be  licensed 
and  have  not  less  than  1,000  hours  of  photographic  flying  over 
rough  and  mountainous  country.  In  addition  to  the  plane  and 
pilot,  the  contractor  must  furnish  all  oxygen  necessary  for  the 
crevrs , be  responsible  for  ,.nd  pay  ail  the  cost  of  operating  and 
maintenance  of  all  airplanes  used  as  v;ell  as  the  expense  of  iis 
personnel  incident  to  the  1 rork  and  any  rental  or  other  charges 
that  may  be  made  for  use  of  landing  fields  and  transportation 
to  and  from  landing  fields.  Mien  on  duty  the  plane  mill  be  ex- 
pected to  base  at  the  nearest  airport  to  the  mork  being  done, 
this  being  agreed  upon  by  the  contractor  and  Forest  Officer.  Oxy- 
gen equipment  must  be  of  the  latest  improved  type. 

"It  is  estimated  that  200  hours  of  oxygen  time  and  100 
hours  of  non-oxygen  tine  rill  be  required  to  accomplish  this 
contract.  Such  flying  v;ill  be  dene  v/hen  the  ground  is  free 
from  snov;  and  neat  her  conditions  are  favorable.  Flying  time  v.dll 
be  calculated  in  hours  and  minutes  of  actual  flying.  Field  opera- 
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tions  will  be  computed  from  the  t :ume  the  plane  leaves 
the  field  base  until  it  returns  to  the  field  base,  or  flying 
from  one  field  base  to  another  field  base.  Travel  time  at 
non-oxygen  rate  mill  be  allowed  when  plane  is  ordered  to 
field  base  and  when  ordered  from  field  base  to  home  base. 

The  time  allowed  will  be  computed  as  that  necessary  to  travel 
between  Denver,  Colorado  and  field  base.  ^t  all  times  during 
the  field  operations  the  plane  will  be  accompanied  by  a Forest 
Officer,  who  null  be  a photographer  and  a member  of  the  crew. 
The  plane  shall  be  subject  to  the  direction  of  the  Regional 
Forester  from  the  time  the  plane  arrives  at  the  field  base 
until  ordered  to  the  home  base  by  the  Regional  Forester. 

The  term  "Regional  Forester"  as  used  herein  shall  include 
any  Forest  Oificer  designated  by  the  Regional  Forester  to 
act  on  his  behalf. 

"Payments  will  be  made  at  the  end  of  each  calendar 
month  or  as  soon  thereafter  as  vouchers  can  be  prepared  for 
the  flying  time  accumulated  that  month.  "Tien  the  plane  is 
subject  to  the  direction  of  the  Regional  Forester  a payment 
of  a minimum  of  1450.00  will  be  made  for  each  month  the 
plane  is  at  the  field  base  or  a pro-rata  amount  thereof 
for  a part  of  a month  computed  on  a 30-day  month.  If,  due 
to  weather  conditions,  a sufficient  number  of  hours  of  fly- 
ing cannot  be  performed  to  entitle  the  contractor  to  payment 
of  that  amount  at  the  hourly  rare,  the  excess  of  such  payment 
over  the  amount  earned  for  the  number  of  hours  actually  flown, 
during  each  month  at  the  rate  per  hour  will  be  charged  against 


amounts  earned  during  any  subsequent  month  when  the  amount  earned 
is  in  excess  of  -450.00  for  the  month.  No  right  to  payment  shall 
accrue  while  the  plane  is  not  in  readiness  for  flying  or  not 
under  the  direction  of  the  Regional  Forester. 

"On  each  project,  flight  lines  in  excess  of  5/o  thereof 
which  do  not  meet  the  attached  standard  specifications  for  fly- 
ing shall  be  reflowm.  by  the  contractor  at  his  own  expense. 

"The  plane  shall  be  in  readiness  for  field  flying  with 
ten  (10)  days  after  notice  by  the  Regional  Forester  to  report 
for  duty. 

"The  plane  shall  not  be  used  while  in  the  field  for  any 
purpose  other  than  that  requested  by  the  Regional  Forester,  unless 
the  constructor  is  given  written  permission  by  the  Regional  For- 
ester. 

"Neither  the  Regional  Forester  nor  the  United  States  of 
America  shall  be  liable  for  any  personal  injury  sustained  by  the 
personnel  furnished  by  the  contractor  or  other  parties  in  connec- 
tion with  the  work  performed  under  these  specifications  and  condi- 
tions, or  for  any  injury  sustained  by  any  person,  other  than  Forest 
Service  employees,  which  results  from  the  operation  of  the  airplane 
or  its  equipment  or  for  any  damage  to  real  or  personal  property 
which  results  from  the  operation  of  or  accident  to  the  airplane  or 
its  equipment. 

"The  contractor  will  not  be  held  liable  for  any  personal 
injury  sustained  by  the  personnel  supplied  by  the  Re  gional  Fores- 
ter in  connection  with  the  work  oerf owned  under  these  soecifica- 

X 

tions  and  conditions  unless  such  injuries  result  from  the  wilful 
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act,  negligence,  or  carelessness  on  the  part  of  the  contrac- 
tor or  his  agent. 

"The  contractor  shall  hold  and  save  the  Government , 
its  officers,  agents,  servants,  and  employees  harmless  from 
liability  of  any  nature,  or  kind  for  o i on  account  of  the 
use  of  any  copyright  or  uncopyrighted  composition,  secret 
process,  patented  or  unpatented  invention,  article,  or 
appliance  furnished  or  used  in  the  performance  of  this  con- 
tract, excepting  patented  articles  required  by  the  Government 
in  its  specifications,  the  use  of  which  the  contractor  does 
not  control. 

"If,  in  the  judgment  of  the  Regional  Forester,  the  con- 
tractor shall  fail  to  perform  satisfactorily  the  airplane 
service  required  herein,  this  contract  may  be  terminated  by 
the  Regional  Forester. 

"In  accordance  with  paragraph  23,  (b)  of  the  speci- 
fications, a guarantee  of  ten  percent  (10p)  of  the  estimated 
total  amount  of  the  contract  at  the  bid  price  per  hour  shall 
be  submitted  with  the  bid. 

"In  accordance  with  Paragraph  24  of  the  specifications, 
a Performance  bond  shall  be  furnished  by  the  successful  bidder 
in  an  amount  equal  to  twenty  percent  (20>o)  of  the  estimated 
total  amount  of  the  contract  at  the  bid  price  per  hour." 

.•,erial  Film!  Aerial  film  shall  be  of  either  an  ace- 
tate or  nitrate  base  and.  the  following  types  are  used  in 
this  Region: 
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Speed  Group  50:  Special  Panchromatic  Topographic; 

92"  vide , 75  ft.  long  ( 16x24  cm) 
vjith  opaque  leaders 
9-V'  wide,  150  ft.  long. 

Speed  Group  100: 

9_V'  wide,  75  ft.  long  ( 10x24  cm), 
with  opaque  leaders ; Triple  S 
Panchromatic 

9 V’  wide,  150  ft.  long;  Super  XX 
Panchromatic  Topographic . 

A complete  stock  of  the  following  photographic  paper  and 
copy  film  will  be  kept  on  hand  at  all  times , each  individual  pro- 
ject determining  the  kind  of  paper  or  film  to  be  used: 


Bromide  Paper  - Roll 

BB-3j  Semi-matte,  double- 
Bromide  Paper  - Cut 

JE-1,  Semi-matte,  Double-' 

?TT—  O It  I!  II 

VrT—  Q U II  II 

Xji-I  J , , 

H II  tl 

Bromide  Paper  - Cut 

Glossy,  Single-  'eight , 
Glossy,  S ing  1 e-  re  i ght , 
Glossy , Single-7  eight , 
Glossy,  Single-7 "eight , 


eight,  Tedium  40"xl0' . 


eight,  soft,  20x24" 

" , brilliant  soft,  20x24" 

" , Tedium,  20x24" 

" , Hard,  20x24" 


Normal  Contrast , 0x10" 
Tedium  Contrast,  8x10" 
Contrast,  8x10" 

Bxtra- Contrast,  3x10"  • 


Chloride  Paper  - stocked  in  both  3x10"  and  10x10"  sizes: 


Contrast  Grade 


Bxtra-soft 

Soft 

Brilliant,  soft 

Tedium 

Hard 

Bxtra-soft 

Soft 

Brilliant,  soft 

^edium 

Hard 


ST 

Glossy  F-0 

11 

11 

F-l 

11 

11 

F-2 

11 

11 

P-3 

11 

1; 

F“4 

DT 

Glossy  FF-0 

11 

11 

FF-1 

11 

11 

FF-2 

11 

it 

FF-3 

11 

n 

FF-4 

* 


6 


Contrast 


Grade 


Extra- soft 

D1T 

3emi- 

•matte 

EE-0 

Soft 

it 

t! 

ti 

o.iii  — 1 

Brilliant , soft 

i! 

11 

n 

aE~2 

medium 

It 

It 

u 

EE-  3 

Hard 

tt 

tt 

it 
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Film  in  stock  for  copying: 

Commercial  - Panchromatic  - 8x10" 

Commercial  - Orthochromatic  - 3x10" 

Sheets  for  Planimetric  ,'aps:  These  will  meet  the 

following  specifications : 

Double  mounted  aluminum  plates  for  drafting  both  sides; 
size  36x60".  Plates  - .025  to  .030  gauge  aluminum,  grained 
on  both  sides  in  graining  machine  with  porcelain  marbles  and 
00  flint. 

Paste  - must  be  mater-proof  and  non- oxidizing. 

Papers  - Keuffel  1 Esser’s  Paragon  ,,-'22  or  equal. 

General  - Plates  must  be  lounted  on  both  sides  with  the 
above  materials  and  contractor  must  guarantee  that  no  oxida- 
tion spots  mill  occur  under  paper.  Contractor  will  replace 
any  or  all  such  plates  free  of  charge  if  oxidation  does  occur. 
Paste  must  be  sufficiently  waterproof  to  stand  soaking  the 
plate  in  water  for  24  hours  without  the  paper  peeling  off. 

xlter  mounting  edges  of  plates  must  be  taped  with  cloth 
tape;  and  paper  must  be  re-sized  for  drafting;  sizing  must  not 
be  so  soft  as  to  pick  up  in  ruling  pen  and  neither  must  it  peel 
off,  but  must  go  through  the  paper  so  that  even  after  deep  era- 
sure a line  drawn  through  the  erasure  vail  not  be  fuzzy. 
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The  reference  to  the  named  makes  are  intended  to  be  des- 


criptive but  not  restrictive  and  only  to  indicate  to  prospec- 
tive bidders  articles  that  will  be  satisfactory.  Bids  on  other 
makes  or  brands  i dll  bo  considered,  provided  that  each  bidder 
clearly  states  on  the  face  of  his  proposal  exactly  vrhat  he  in- 
tends to  furnish,  or  forwards  with  his  bid  a cut  or  illustration 
or  other  descriptive  matter  • hich  will  clearly  indicate  the  char- 
acter of  the  article  covered  by  his  bid. 

Plane  Table  Sheets:  These  will  be  the  same  as  tiicse  for 

planimetric  maps  except  that  they  will  be  30x36"  in  size. 

Control  Tracings:  These  will  be  36?  o0"  in  size  and  will 

be  of  a good  grade  of  tracing  cloth,  cut  to  lie  flat. 

Templets  for  Laying  Radial  line  Control:  These  will  be 

7x9"  or  9x9"  in  size  and  will  be  of  five-gauge  transparent  plasti- 
cele. 
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3 j!  C T I 0 IT  ? 
PHOTOGR  lPMING 


The  specifications  for  photographing  "ill  be  left 
out  of  these  instructions  due  to  the  changing  of  cameras 


and  lenses  and  to  insufficient  information 
sent  to  make  it  possible  to  wite  detailed 
however,  these  rill  appear  at  a later  date 


on  hand  at  pre- 
instructions; 
this  year. 
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SECTION  G 
CORRELATION  OF  WORK 


I 


i 


General 


The  correlation  of  all  aerial  photographing  and  repro- 
duction from  aerial  negatives  becomes  necessary  when  one  or 
more  photographic  crews  are  maintained  and  operated  from  a 
central  base*  and  particularly  when  cooperative  work  is 
entered  into  with  other  Regions  or  Government  agencies.  Hot 
only  must  a detailed  record  be  kept  on  work  performed,  but  a 
progress  record  must  be  kept  from  day  to  day  of  all  flying 
and  laboratory  ”ork,  as  well  as  a complete  record  of  mater- 
ials shipped.  The  man  performing  the  duties  of  a correlator 
must  be  an  energetic,  c.lert , conscientious  worker  and  have 
the  faculty  of  dealing  with  others,  as  well  as  a sense  of 
responsibility  and  the  ability  to  designate  work;  he  must 
also  have  a thorough  knowledge  of  all  types  of  photography 
and  be  able  to  judge  the  quality  of  all  work,  for  it  is  his 
responsibility  to  receive  all  such  work  whether  new  or  repro- 
ductions of  old  jobs,  assign  work  to  proper  sections,  estab- 
lish priority  and  inspect  all  work  before  being  accepted  and 
shipped.  Since  all  flying  is  done  in  this  Region  by  our  own 
crews,  it  becomes  the  correlator's  responsibility  to  check 
all  work  to  see  that  it  meets  specifications  and  reject  all 
work  that  does  not.  The  following  is 'the  procedure  in  which 
the  work  will  be  handled: 

serial  Film  Received  from  Photographic  Crew 

This  film  will  be  received  in  the  Regional  Office  by 
the  mail  room  whether  it  comes  by  express  or  messenger  and 
will  be  delivered  promptly  to  the  office  of  Surveys  0 Maps 
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where  it  will  be  opened  by  the  correlator,  who  after  reading 
the  field  sheets  must  determine  whether  or  not  <jiy  special  con- 
ditions under  which  the  roll  was  exposed  woul d affect  the  order 
in  which  the  rolls  should  be  developed,  also  at  the  sane  tine 
record  all  data  received  from  the  field  (See  Page  G~9\  hen 
order  for  priority  has  been  established,  a requisition  for 
photographic  work  will  be  filled  out  (See  Page  G-10).  The 
film  is  then  delivered  to  the  reproduction  office  for  comply- 
ing: with  instructions,  at  this  time  a tag  must  be  made  show- 
ing film  designation  and  number  and  placed  on  the  progress 
board  in  the  office  of  Surveys  and  Paps  on  the  top  row  labeled 
"Received  from  Field. " 

,iS  information  is  received  from  the  laboratory  that  the 
film  hc.s  been  developed  and  has  been  printed,  the  tag  is  moved 
down  the  Progress  Board  to  the  appropriate  rows  to  indicate  the 
status  of  the  film  from  tne  time  it  is  received  fro  1 the  field 
until  it  is  ready  to  be  placed  in  the  files  or  to  be  delivered 
to  the  cooperating  agency.  Status  is  also  indicated  by  appro- 
priate entries  in  the  book  "Progress  Record  of  Aerial  Surveys." 
Checking  aerial  Film  for  Coverage  & Fulfillment  of  Specifications: 

"Tien  the  first  set  of  check-prints  (on  brown- line  paper) 
has  been  made  from  the  new  film,  the  prints  and  film  are  deliver- 
ed from  the  laboratory  to  the  correlator  for  checking  as  to  the 
coverage  and  fulfillment  of  specifications. 

The  brown-line  paper  prints  are  cut  into  strips  and  labeled 
as  to  project,  roll,  and  strip  before  the  checking  procedure  is 
started,  finds  of  strips  are  indicated  by  blank  exposures  between 


strips.  The  strips  are  next  laid  out  in  the  manner  in  rrhich 
they  were  flown  as  indicated  by  the  flight  sheet;  ana  the 
detail  is  compared  - ith  the  flight  map  to  determine  whether 
the  strip  has  been  flown  in  the  correct  place  and  is  long 
enough.  The  first  and  last  picture  of  each  strip  should 
fall  entirely  outside  the  project  boundary. 

,it  the  same  time;  end  lap  is  checked  by  noting 
detail  appearing  on  alternate  prints,  fmiount  of  end  lap 
between  adjacent  pictures  can  be  seen  by  comparing  detail 
on  these  adjacent  pictures,  adequacy  of  end  lap  for  three- 
point  intersections  for  radial  line  control  may  be  noted 
by  comparing  detail  on  first,  third,  fifth,  or  second, 
fourth,  sixth,  etc.  prints,  and  lap  should  be  60 4,  but 
should  not  be  less  than  55b  nor  more  than  65/3.  Sidelap 
between  adjacent  strips  is  checked  by  comparing  detail 
between  these  adjacent  strips.  Sidelap  should  be  30b  but 
.may  not  be  less  than  15b  nor  more  than  45b  except  that  in 
flying  over  country  in  which  extreme  variations  in  eleva- 
tion exist,  sidelap  of  104  may  be  permitted  if  it  is  caused 
by  elevation,  and  sidelap  of  504  may  be  permitted  if  caused 
by  terrain  whose  elevation  is  less  than  the  mean  elevation 
of  the  job. 

Any  series  of  three  or  more  consecutive  photographs 
in  which  the  effective  image  area  in  the  endlap  area  common 
to  three  photographs  is  reduced  in  any  one  photograph  to 
less  than  904  of  the  lateral  dimension  of  the  image  area  (as 
a result  of  any  cause)  may  be  considered  unsatisfactory  and 
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cause  for  rejection  of  that  particular  i light  strip  or  any  por- 


tion thereof. 


•jo  flight  strip  may  be  accepted  which  consists  of  fewer 
than  eight  exposures. 

Tilt  of  any  negative  exceeding  4°  or  averaging  more 
than  2°  in  any  10- mile  section  of  a flight  line  or  more  than 
1°  for  the  entire  oroject,  or  relative  tilt  between  any  two 
successive  negatives  exceeding  o°  may  be  cause  for  rejection. 

Flight  strips  shall  be  within  5°  of  north-south  and  the 
mean  bearings  of  adjacent  strips  shall  be  within  5°  of  parallel. 

Photographs  showing  a departure  from  the  specified  scale 
of  more  than  plus  or  minus  5 p in  excess  of  t.u.t  caused  by  Varia- 


tions in  relief  within  the  areas  covered  by  the  individual  photo- 
graphs may  be  rejected. 

Wo  strip  oi  section  thereof  shall  depart  from  its  plotted 


location  by  more  than  50 % of  the  specified  mean  sidelap  distance. 

in  Case  it  becomes  necessary  to  break  a flight  strip  with- 
in the  strip,  the  end  lap  at  the  break  shall  be  not  less  than 


100p  and  shall  not  be  limited  as  to  maximum  endlup. 

then  a roll  has  been  checked  for  compliance  with  specifi- 
cations and  for  proper  coverage , it  is  ready  for  lettering  and 
placing  in  the  files.  Lettering  is  a procedure  executed  by  the 
drafting  department  according  to  specifications  outlined  in  the 
"Standard  Specifications  for  aerial  Photography. 11  It  is  the  duty 


of  the  correlator  to  indicate  on  the  brown- line  strips  the  strip 
number*  roll  number,  and  negative  numbers.  This  is  done  by  indi- 
cating on  the  first  and  last  exposure  of  the  strip  the  information 
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required  to  be  placed  on  that  negative , that  is,  date. 


time,  agency,  scale,  designation,  roll,  and  negative  number, 
in  that  order  proceeding  from  left  to  right  on  the  northern 
edge  of  the  negative.  .-,11  intermediate  prints  simply  have 
written  upon  them  the  negative  number.  Lettering  is  done 
by  placing  the  film  upon  the  special  light  box  designed 
for  that  purpose,  according  to  the  specifications  out- 
lined in  Paragraph  14_a  of  "Standard  Specifications  for 
aerial  Photography  A-AP-1101 , " using  a Leroy  Guide  Num- 
ber 175  and  Pen  Humber  0,  and  numbering  the  negatives  to 
correspond  rath  the  numbers  placed  upon  the  paper  prints 
by  the  checker, 

Lach  vertical  negative  is  narked  clearly  rith  a 
designating  symbol  furnished  by  the  cooperating  agency  or 
by  the  lashington  Office  of  not  to  exceed  four  letters  fol- 
lowed by  the  serial  number  of  the  roll  and  the  serial  num- 
ber of  the  exposure  on  the  roll  (thus:  aBC“116-110)  and 

also  with  a numerical  abbreviation  of  the  month,  day,  and 
year  of  exposure  (thus:  12-8- 39).  The  rolls  of  film  used 
in  the  performance  of  each  contract,  unless  otherwise 
designated  by  the  contracting  officer,  are  numbered  in  an 
unbroken  series  beginning  with  number  1,  and  the  exposures 
on  each  roll  are  numbered  in  an  unbroken  series  beginning 
on  each  roll  • ith  number  1.  The  designating  symbol , roil 
and  serial  number  are  placed  in  the  northeast  corner  of  each 
negative  for  the  north  and  south  flights  and  in  the  north- 
vest  corner  of  each  negative  for  east  and  vest  flights,  with 
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the  exception  of  the  control  strips,  in  which  case  said  symbol 
and  numbers  are  placed  in  the  upper  right-hand  corner  of  each 
negative,  progressing  along  tne  line  of  flight.  The  abbrevia- 
tion of  the  date  is  in  each  case  placed  in  the  adjacent  corner 
in  a counterclockwise  direction,  with  the  exception  of  the 
control  strips,  in  which  case,  unless  otherwise  specified,  it 
is  placed  in  the  adjacent  corner  in  a clockwise  direction. 

In  audition,  the  first  and  last  negative  of  each  flight  strip, 
at  each  break  in  each  flight  line,  on  the  first  and  last  ex- 
posure of  each  flight  strip  as  s iown  on  each  index  sheet,  and 
on  the  first  and  last  negative  of  each  roll  the  initials  of  the 
Bureau  or  agency  for  wnich  tne  work  is  being  performed  and  the 
approximate  scale  of  tne  negatives  is  placed  immediately  pre- 
ceding the  designating  symbol  and  the  serial  numbers  (thus: 

SC3  -1:20,000-^30-116-110),  and  the  numerical  abbreviation  of 
the  approximate  time  of  day  of  the  exposure  is  placed  immediate- 
ly following  the  date  (thus:  12-0-39-12: 30) . The  characters 
used  in  marking  negatives  are  made  with  yl75  Leroy  Guide  and  0 
pen  and  are  neatly  drafted  * ith  celluloid  ink,  in  such  manner 
as  to  print  clearly  in  positive  form  on  the  image  area  of  the 
photograph  in  the  position  specified.  Tie  top  of  the  charac- 
ters must  not  be  less  than  l/S,  or  more  than  i/4  of  an  inch 
from  the  image  edges  of  the  negatives. 

after  lettering  of  the  roll  all  negatives  not  acceptable 
due  to  improper  coverage  or  failure  to  comply  with  the  specifi- 
cations are  stomped  Rejected"  and  the  film  is  ready  to  be  sent 
to  the  laboratory  for  whatever  prints  are  to  be  made  from  it. 
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Spaces  on  the  flight  sheet  indicating  checking  for  coverage 
and  lettering  of  the  film  are  filled  in  as  the  Fork  pro- 
gresses by  the  person  responsible  for  the  particular  func- 
tion. 

Miscellaneous  Orders 

. ,11  orders  for  reproduction  Fork  from  aerial  or 
copy  negatives  rill  be  referred  to  the  correlator;  it  v/ill 
be  lis  duty  and  responsibility  to  route  this  rork  through 
the  proper  channels  and  make  complete  record  of  progress. 

I Then  such  Fork  is  finished  the  shipping  list  -ill  be  filled 
out  with  complete  instructions  as  to  shipment , cost  of 
Fork  and  form  of  billing  required.  This  Fill  be  turned 
over  to  the  clerk  fuo  in  turn  v.dll  send  all  orders  out 
under  letters  of  transmittal,  idso  in  cases  where  par- 
tial shipments  are  being  made,  this  must,  be  noted  and  a 
complete  list  of  each  shipment  must  be  kept. 

Chemicals  and  Photo  Supplies 

These  supplies  ’ ill  all  be  kept  in  the  supply  room 
for  this  purpose  in  the  basement  of  the  Post  Office  Build- 
ing, for  which  the  correlator  v ill  be  custodian.  He  must 
keep  a running  inventory  of  all  stock,  make  orders  for 
supplies  and  distribute  same  upon  requisition  from  the 
reproduction  laboratory. 


07 


I 


o 

I 

I 

I 

CD 

O' 

O 

CL 


ZD 

O 

CD 


=5 

CD 


"O 

<D 


0) 

Q. 

E 

o 

o 


CD 

CD 


O 

i_ 

CL 


"O 

CD 

•+— 

CD 

CD 

1 — 

"o. 

o 

LU 

o 

E 

o 

“ D 

o 

a: 

CD 

o 

Q_ 

o 

> 

JZ 

CL 

CL 

o 

L_ 

O' 

LU 

o 

> 

o 

_c 

i — 

CL 

< 

1 

1 

cr 

1 

1 

LU 

1 

| 

0. 

o 

* 

"O 

CD 

c 

1 

1 

1 

• 

o 

o 

TD 

CD 

o 

P 

O 

cr 

o 

Q 

CO 

o 

>N 

-C 

Ll. 

Cl 

O 

\ 

h" 

O' 

o 

cr 

o 

< 

_c 

CL 

X 

o 

QJ 

CO 

CO 

a 

Q 

LU 

o 

cr 

o 

t n 

o 

c 

_cd 

O 

o 

i 

or 

o 

O" 

CL 

CO 

"O 

CD 


Q_ 

O 


O' 

O 


CD 

-Q 


O 

<D 


O 

LU 

cr 

LU 

> 


LU 

O 


LU 

m 


o 


c n 


cr 

LU 


Q 

O 

O 

U 

Q 

O 

Q 

O 

O 

o 

Q 

O 

Q 

O 

Q 

O 

Q 

o 
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complete! 

Roll  No. 

Received  from  field 

Developed 

Numbered 

Number  of  negatives 

NTACT  PRINTS 
Rough  set  made 

Rough  set  laid  and  checked 

Rough  set  numbered 

Extra  sets 

Glossy- staple  mosaic 

0JECTI0N  PRINTS 
8x10  Rectified  Mosaic 

1 1x14 

16x20 

20x24 
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Photography 

Production 

United  States  Department  of  Agriculture 
Forest  Service 

Lab.  Order  No. 

REQUISITION  FOR  PHOTOGRAPHIC  WORK 

Charge  to 

Date 

Send  to 

Date  Desired 

Approved  hy 

Title  Requested  by 

CLASS  OF  WORK 

_Develop  iilm Make  copy  negative 

Contact  Prints Bleach  Prints 

^Projection  Prints Redevelop  Prints 

Enlargement  Factor Oil  Coloring 

Reduction  Factor 


GROUND  PHOTOGhAPnY 


Size 

No. 

Price  Ea. 

Total  Cost 

Remarks 

Init 

Hrs 

Date 

4x  5 or  less 

5x  7 

8x10 

10x12 

11x14 

16x20 

20x24 

AERIAL  PHOTOGRAPHY 


Designation 

Roll  No, 

Negative  Numbers 

Ihit 

Hrs bate 

Price 

Cost 

Weight 

Surface 

Drying 

Authorized 

DW 

StIL 

Natl 

J.  E.  KING 

SW 

Glsy 

Pako 

PT 

Fero 

Chief,  Surveys  and  Maps 

By. 

Designation  i 
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General 


The  photograph  laboratory  is  located  in  conjunction 
with  the  reproduction  plant , but  functions  as  a separate 
unit  vdthin  this  plant  under  the  general  supervision  of  the 
laboratory  technician , and  the  direct  supervision  of  the 


photographer . 

The  photograph  laboratory  is  equipped  to  handle  the 
processing  of  aerial  film*  the  making'  of  all  types  of  con" 
tact  prints,  ratio  prints , and  enlargements , as  veil  as 
direct  copy  work.  Tils  will  make  up  the  majority  of  the 
work;  however,  from  time  to  time,  the  photograph  labora- 
tory rail  be  called  upon  to  perform  other  types  of  photo- 
graphic work,  but  the  principle  and  -lost  important  jobs 
are  those  just  mentioned.  It  is  very  important  that  no 
delay  occur  in  these  operations  as  the  speed  vdth  which  the 
work  is  turned  out  controls  the  movements  of  the  flying  crews. 

ill  work  will  be  delivered  to  the  Reproduction  Plant 
by  the  correlator  with  full  instructions  and  the  finished 
work  must  be  returned,  to  him. 

The  following  instructions  are  to  be  used  as  a guide 
in  all  this  work: 

Developing 

Then  Eastman  aerial  film  is  to  be  developed,  use  the 
following  Formula  D-19: 
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h:ater  (about  125°  F)  * 64  oz. 

Metol 128  gr. 

Sodium  Sulphite  (desiccated)  12  oz.  360  gr. 

Hydroquinone  1 oz.  75  gr. 

Sodium  Carbonate  (desiccated) 6 oz.  180  gr. 

(monohydrated) 7 oz.  209  gr. 

Potassium  Bromide 290  gr. 

Cold  water  to  make 1 Oral 


1 lien  Agfa  film  is  to  be  developed,  use  Agfa  30  formula, 


as  follows : 

Mater  (about  125"  F) 96  oz. 

■ letol 200  gr. 

Sodium  Sulphite  (desiccated) 8 oz. 

hydroquinone  t 1 oz.  80  gr. 

Sodium  Carbonate  (monohydrated) 5 oz.  160  gr. 

Potassium  Bromide 120  gr. 

rater 1 Gal 


Both  of  these  formulas  are  high  contrast,  non-staining 
developers . 

The  developers  are  prepared  in  advance  end  are  kept  in 
gallon  bottles.  The  developer  is  composed  of  Metol,  Sodium 
Sulphite,  Hydroquinone,  Sodium  Carbonate,  .aid  Potassium  Bromide, 
and  is  .nixed  in  warm  water  not  to  exceed  125°  F.  In  dissolving 
the  chemicals  never  add  the  second  chemical  until  the  first  one 
is  completely  dissolved.  Dissolve  a small  part  of  the  Sodium 
Sulphite  first,  it  acts  as  the  preservative  .aid  prevents  oxi- 
dation of  the  developer.  The  metol  is  then  dissolved  and  it 
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acts  as  the  reducing  or  developing  agent,  and  gives  loir  densi- 
ty with  good  detail.  After  the  metol  is  dissolved,  add  the 
balance  of  Sodium  Sulphite.  ,d:ter  the  sulphite  is  dissolved 
add  hydroquinone  which  is  also  a developing  agent  like  metol, 
except  that  it  is  slow  acting,,  and  gives  great  diversity 
and  contrast  without  much  detail.  The  combination  of  letol 
and  hydroquinone  form  an  excellent  developing  agent. 

The  sodium  carbonate  is  then  dissolved.  It  swells 
the  emulsion  and  per  aits  the  developing  agent  to  reach  the 
silver  salts  and  reduce  them  to  metallic  silver.  Potassium 
Bromide  is  then  added,  and  its  purpose  is  to  act  as  a 
restrainer  and  to  prevent  the  developing  agent  from  acting 
on  the  un exposed  silver. 

The  film  is  developed  m a Fairchild  automatic 
Developing  Outfit,  which  consists  of  a motor  drive,  film 
drum,  and  three  different  sized  tanks.  The  small  tank  is 
used  for  developer,  the  medium  size  for  hypo,  and  the  larger 
one  for  acid  rinse  bath  and  washing. 

The  first  procedure  for  developing  the  film  is  to 
place  the  three  tanks  in  a row.  In  the  first  tank,  the  large 
one,  plo.ce  water,  in  the  second  tank,  the  small  one,  place 
3 gallons  of  developer,  and  in  the  third  tank,  medium  size 
one,  mix  3?  ounces  of  Stock  Hardner  Solution  to  each  gallon 
of  3 Cm  hypo.  These  solutions  are  to  be  used  at  a temperature 
of  6 5°  F.  It  is  a good  idea  to  place  these  three  tanks  in  a 
large  tank  which  is  filled  with  water  at  65°  F as  it  will  help 
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to  keep  the  solution  at  65°F  during  development  if  the  room  is 
at  a different  temperature.  Also  measure  out  13  ounces ■ of  Gla- 
cial acetic  acid  which  is  to  be  added  to  the  tank  containing 
water  during  development  of  film. 

after  the  solutions  are  all  ready  the  film  is  wound  on 
the  film  drum  in  complete  darkness.  Particular  care  must  be 
taken  to  get  the  film  on  the  drum  evenly  so  as  to  prevent  the 
film  from  getting:  out  of  alignment  during  development . 

..gfa  film  has  about  5 feet  of  leader  on  each  end,  but 
dastman  film  has  leader  on  only  the  beginning  of  the  roll  so 
about  5 or  6 feet  of  leader  must  be  spliced  on  the  other  end. 

The  purpose  of  this  leader  is  to  prevent  uneven  develop; rent  on 
the  ends  of  the  roll.  The  film  is  ■ ound  on  the  right  side  of 
the  drum  (the  washer  on  the  center  rod  of  the  drum  indicates 
the  front  of  the  drum)  with  tne  emulsion  on  the  outside.  The 
film  is  then  connected  to  the  left  side  of  drum  and  placed  in 
the  first  tank  which  contains  water  and  the  film  is  round  over 
to  the  left  side  by  hand.  The  film  is  ■ ound  tight  enough  to  pre- 
vent- the  developer  from  going  bet'  een  the  film,  /.ft  or  the  film 
is  rinsed,  place  it  in  the  developer  and  run  it  back  to  the  right 
side  by  hand  and  then  place  on  the  motor  and  develop  for  speci- 
fied time.  The  present  time  of  developing  is  12  minutes,  knile 
the  film  is  developing  add  tne  acetic  acid  to  the  first  tank. 

After  film  is  developed,  remove  notor  and  place  film  In  acid  rinse 
bath  and  run  through  by  h^nd.  The  end  of  the  film  that  went  in  the 
developer  first  is  to  start  through  the  acid  bath  first. 

After  the  rinse  bath  the  film  is  placed  in  the  hypo  for  twice 
as  long  as  it  takes  to  clear.  It  is  then  washed  for  approxi- 


mately  one  hour  with  about  six  changes  of  water.  Use  a 
Potassium  Permanganate,  Sodium  Hydroxide  solution  to  check 

for  complete  washing.  If  hypo  is  oresent  the  solution 
will  change  from  purple  to  light  amber.  After  washing  the 
film  is  placed  in  a glycerine  bath  of  9 ounces  of  Glycer- 
ine to  3 gallons  of  water  for  ten  minutes.  The  film  is 
then  wound  on  drying  drum  and  chamoised. 

dnough  slack  must  be  left  when  the  film  is  drying 
so  as  not  to  stretch  the  film  as  it  cirys.  after  the  film 
is  dry,  it  is  wound  on  a spool  with  the  emulsion  side  out 
and  placed  in  a can  with  identification  on  can. 

Fixing  Bath:  Fixing  bath  (hypo)  will  be  prepared 

in  accordance  with  the  following  formula.  This  fixing 
bath  is  also  prepared  in  advance  in  tv/o  containers . The 
30  percent  solution  of  hypo  (sodium  thiosulfite)  is  pre- 
pared in  a 15- gallon  crock.  The  acid  hardening  stock  is 
prepared  in  a 5“gwLlon  bottle: 


KODAK  " 5a 
For  films  and  plates 

k'ater  (about  125°  F) * 80  oz. 

Sodium  Sulphite  (desiccated)  10  oz. 

Acetic  Acid  (28/,  pure)  — 30  oz. 

Boric  Acid  (crystals)  — 5 oz. 

Potassium  Alum 10  oz. 

Cold  Hater  to  Hake  1 Gal. 


Add  one  part  of  cool  stock  solution  slowly  to  4 
parts  of  cool  30/3  hypo  solution,  while  stirring 
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hypo  rapidly,  a 30p  hypo  solution  is  made  by 
dissolving  40  oz.  hypo  in  one  gallon  of  water. 

The  purpose  of  the  hypo  is  to  remove  all  the  silver  com- 
pounds -shied  were  not  affected  by  light  or  developer. 

The  acid  Hardner  Solution  is  made  up  of  Sodium  Sulphite 
which  is  used  to  protect  the  hypo  from  being  decomposed  by  the 
acid  and  alum,  and  to  prevent  oxidation  of  the  small  quantities 
of  developer  brought  over  to  the  fixing  bath. 

The  acid  is  used  to  stop  the  action  of  the  developer 
immediately,  alum  is  used  to  harden  the  emulsion  to  prevent 
softening  and  swelling  of  the  emulsion.  Boric  acid  acts  as  an 
additional  hardner. 

Contact  Printing: 

The  film  is  placed  on  the  printer  with  emulsion  side  up, 
and  then  the  metal  guard  is  placed  over  the  film  on  the  right 
side  to  prevent  developer  from  splashing  on  it.  The  lights  in 
the  printer  o.re  then  adjusted  so  as  to  give  an  even  illumination 
over  the  whole  negative  and  to  secure  a print  of  uniform  density. 
After  the  lights  are  adjusted,  a grade  of  paper  which  will  give 
as  much  contrast  as  possible  without  the  loss  of  any  detail  is 
used  to  make  the  print. 

The  exposure  shall  be  such  that  the  proper  density  is 
secured  in  approximately  the  recommended  developing  tiaie. 

The  developer  used  is  preoared  in  stock  solution  and  di- 
luted with  water  as  used,  irints  will  be  developed  to  secure  a 
uniform  tone. 
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Highlights  ■which  do  not  show  much  detail  can  be  improved 
by  soaking  print  in  water  then  spotting  the  highlights  with 
concentrated  developer  or  w„m  water,  ^fter  development  the 
prints  are  placed  in  an  acid  rinse  bath  (4  ounces  of  284 
ac.id  to  64  ounces  ox  water).  The  acid  bath  prevents  stains 
and  prolongs  the  life  of  the  fixing  bath.  The  prints  are 
then  fixed  for  about  15  minutes  in  acid  fixing  bath  which 
is  made  up  of  16  ounces  of  acid  hardner  to  each  gallon  of 
254  solution  of  hypo.  Prints  shall  then  be  ■'  ashed  for 
approximately  one  hour  or  until  no  signs  of  hypo  are  left 
using  Potassium  Permanganate  and  Sodium  Hydroxide  test. 
Semi-matte  prints  are  dried  on  drying  rack.  Glossy  prints 
to  be  used  for  mosaics  are  to  be  glycerined  in  a glycerine 
bath  of  2 fluid  ounces  of  glycerine  to  32  ounces  of  water 
for  about  5 minutes  then  dried  on  rack.  Glossy  prints  to 
be  ferrotype!  shall  also  be  given  a glycerine  bath. 

First  print  from  new  rolls  shall  have  identification 
of  job,  roll  number  and  print  number  in  upper  right  hand 
corner  on  back  of  print  and  identification  should  be  in 
far  enough  so  it  will  not  be  cut  off  when  print  is  trimmed. 

Prints  made  on  positype  paper  shall  be  fixed  for  from 
thirty  seconds  to  one  minute  and  washed  for  from  3 to  5 
minutes.  T 'ashing  Ion  or  than  tlae  specified  might  prove 
detrimental  to  the  object  desired,  namely,  minimum  of 
shrinkage. 

all  finished  prints  shall  be  of  uniform  color  and 
density  and  shall  be  of  such  a dwgree  of  contrast  that  all 
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both  in  the  shadows 


detail  of  the  negatives  will  show  clearly , 
and  highlights,  as  well  as  in  the  half  tones  between,  shadows 
and  highlights,  an  adequate  variety  of  grades  of  contrast 
paper  shall  be  used  in  waking  prints  to  accomplish  this  pur- 
pose. all  prints  shall  be  free  from  chemicals,  stains,  blem- 
ishes, uneven  spots,  air  bells,  or  streaks. 

Pro.j  action  and  Ratio  Printing 

The  lamp  house  on  the  projector  is  a mercury, vapor  square 
tube  light.  This  light  is  five  times  faster  than  a 1000  watt 
lazda  and  cooler  than  a 300  watt  lamp,  so  the  lamp  is  D eft,  burn- 
ing while  the  operator  is  using  the  projector.  The  exposure  is 
made  by  the  use  of  a filter  between  lamp  house  and  lens.  The 
lens  used  for  restitutional  printing  c<wi  be  rotated  and  tilted. 
The  projection  board  can  be  tilted  or  tipped  for  prints  to  be 
rectified. 

then  .inking,  enlargements  cr  reductions  that  do  not  have  to 
be  rectified  the  enlarger  and  easel  must  be  parallel,  and  focus- 
ing done  at  full  aperture. 

The  amount  of  exposure  depends  on  tie  density  of  the  nega- 
tive and  size  of  enlargement  or  reduction.  To  find  exposure  make 
a test  strip  using  different  exposures,  ’hen  the  density  of  a 
negative  is  not  even,  dodging  rill  be  done  to  holci.  back  the 
brighter  areas  while  the  denser  ones  are  printed  to  insure  an 
even  print.  The  developer  and  developing  time  shall  be  that 
recommended  by  the  manufacturer  of  the  paper. 
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Prints  that  are  to  be  made  to  scale  shall  have  a certain 
amount  alloved  for  shrinkage  of  the  paper,  v nich  shall  be 
determined  by  making  tests , vrhich  are  made  by  printing  a 
measured  scale  on  the  paper  before  development  and  then 
measured  when  dried.  The  ratio  or  dimensions  on  points  which 
are  measured  shall  be  correct  within  2/10  of  1 % (0.20>o). 

Prints  to  be  used  for  mosaics  shall  be  rectified 
according  to  templets  which  are  made  up  in  the  drafting 
room.  The  control  points  should  not  be  lettered  too  large 
on  the  negative.  The  prints  shall  be  of  even  density  and 
contrast.  The  prints  shall  be  put  in  a glycerine  bath  of 
2 ounces  of  glycerine  to  JZ  ounces  of  water. 

Prints  which  are  made  to  scale  shall  be  dried  on 
drying  rack  -where  scale  does  not  matter  they  can  be  dried 
in  Pako. 

Copying 

In  copying  the  photograph  shall  be  flat  on  the  copy- 
ing board,  which  will  be  parallel  to  the  focusing  glass  to 
prevent  distortion.  The  light  shall  be  placed  a s as  to  se- 
cure an  even  illumination  and  at  an  an  .pie  that  none  of  the 
lights  will  shine  in  the  lens.  On  glossy  prints  a cross  light- 
ing is  best  for  it  prevents  halation  and  reflection  of  the 
lights  on  the  prints. 

The  size  of  the  reproduction  depends  on  the  distance 
of  the  camera  from  the  copying  board;  the  greater  the  dis- 
tance the  smaller  tie  reproduction.  To  reproduce  a photo 
the  same  size  the  distance  will  be  approximately  twice  the 
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focal  length.  The  film  to  be  used  for  the  copy  will  depend  on 
the  photo  be in  copied  and  results  desired.  For  copying  line 
work  a process  type  film  is  used  which  is  sensitive  to  Ultra 
Violet,  Violet,  and  Blue. 

For  black  and  unite  photos  where  half-tones  are  to  be 
reproduced  Commercial  Ortho  is  preferred.  Orthochroinatic  film 
is  sensitive  to  Ultra  Violet,  Blue;  Green,  and  portions  of  the 
Yellovr.  For  copying  color  work  where  Commercial  Ortho  film 
will  not  reproduce  the  desired  tones,  Commercial  Pan  film  is 
used  - this  being  sensitive  to  all  colors.  The  filter  to  be 
used  will  depend  on  the  results  desired  and  color  sensitivity 
of  the  film.  Tie  action  of  a filter  is  to  stop  light  of  cer- 
tain colors  while  transmit tip  other  colors. 

led  filter  absorbs  blue  and  green 

Green  filter  absorbs  blue  and  red 

Deep  blue  filter  absorbs  green  and  red 

Yellow  filter  absorbs  blue  light 
The  exposure  of  the  film  depends  on  the  following  fac- 
tors : 

1.  Tyoe  of  film  used 

2.  Type  of  illumination  (hrk  or  liazda) 

3.  Density  and  finish  of  print  being  copied 

4.  Junount  of  reduction,  or  enlarge.. 'lent  of 
copy 

3.  Lens  aperture 

6.  Filter  factor  if  filter  is  used 
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If  an  exposure  meter  is  available , It  rill  help  to 
secure  the  correct  exposure j if  not , a film  test  can  be 
made . 

The  developer  used  rill  depend  on  the  film  and  re- 
sults panted.  Process  film  rill  be  developed  in  extreme 
high  contrast  developer. 

Orthochromatic  and  Panchromatic  film  ••■'ill  be 
developed  in  D-19  if  high  contrast  is  desired.  If  low  contrast 
with  maximum  detail  is  desired,  use  the  following  Past man 


D“76  formula: 

1 "ater  (about  125°  F) 96  oz. 

iletol- — 116  gr. 

Sodium  Sulphite  (desiccated) 13p  oz. 

Hydroquinone 290  gr. 

Borax  (gram)  — llo  gr. 

'."ater  to  make 1 Gal. 


Times  of  tank  development  of  films  for  equal 
contrast  with  varying  quantities  of  bcr  ax. 


Borax  Concentration  Per  Gal. 


Developing  Time 

Regular 

llo  gr. 

20  min. 

(5X) 

504  gr. 

15  min. 

(7ik) 

OZi  » 

• 

cj 

cv 
■ — i 

(io’0 

2 oz.  294  gr. 

10  min. 

The  films  are  then  put  through  an  acid  rinse  bath 
and  then  hypoed.  Negatives  are  washed  for  about  l/2  hour 
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hour,  then  chamoised  or  imped  i.ith  damp  cotton  and  hung  up 
to  dry. 

Bleaching 

The  bleaching  of  a photographic  print  is  a chemical 
reaction  in  which  the  silver  metal  is  concerted  into  Silver 
Chloride  as  follows: 

Silver  a mercuric  Chloride  = Silver  Chloride  + Her- 
curious  Chloride.  Silver  Chloride  and  ' ercurious  Chloride 
are  both  white  insoluble  substances  so  the  print  appears  a 
milk-white  color. 

The  fommula  used  is: 

60  ounces  of  water 
6 ounces  of  Potassium  Bromide 
4 ounces  of  "jercuric  Chloride 

The  purpose  of  the  Potassium  Bromide  is  to  ..lake  the  mercuric 
Bromide  more  soluble. 

after  the  print  is  bleached  it  should  be  washed  thor- 
oughly to  prevent  stains  when  it  is  redeveloped,  and  also  pre- 
vent getting  any  of  the  bleaching  solution  on  drying  rack.  If 
bleached  print  is  to  be  redeveloped  the  standard  developer 
for  prints  is  used.  17hen  the  developer  is  applied  to  the  bleached 
print  the  Silver  Chloride  and  Hercurious  Chloride  are  reduced  to 
Silver  and  Plercury  Petal  plus  complex  salts. 

The  operator  siiould  always  wear  rubber  gloves  during  bleach- 
ing process.  The  bottle  containing  the  bleach  solution  shall  be 


labeled  POISON. 
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HORIZONTAL  CONTROL  FOR  PLANT  METRIC  MAPS 


General 


The  establishment  of  horizontal  control  for  planimetric 
maps  must  be  executed  with  the  greatest  precision  and  care., 
for  it  is  upon  this  control  that  the  accuracy  of  the  entire  map 
is  based;  however,  in  this  Region  we  have  sufficient  first  and 
second  order  control  previously  established  by  the  U.  3.  Geolo- 
gical Survey  and  the  U.  S.  Coast  & Geodetic  Survey  so  that  no 
consideration  will  have  to  be  given  in  these  instructions  regard- 
ing these  two  classes  of  control.  Since  this  Region  lends  itself 
well  to  plane  table  triangulation,  only  in  extreme  cases  will 
traverse  be  considered  for  control  and  only  in  cases  where  there 
is  not  sufficient  first  or  second  or  previously  established 
third  order  control  will  third  order  triangulation  be  considered. 

The  man  in  charge  of  control  must  be  an  engineer  with 
sufficient  knowledge  and  experience  to  perform  all  the  duties 

in  the  following  instructions. 

Third  Order  Triangulation 

Since  it  is  very  doubtful  as  to  the  amount  of  this  type  of 
work  to  be  used  and  it  will  only  be  used  in  extreme  cases  where 
there  is  not  sufficient  control  previously  established  of  this 
or  a higher  order,  no  detailed  instructions  will  be  given  here. 
Should  it  be  necessary  to  establish  this  type  of  control,  the 
engineer  should  follow  the  U.  5.  Geological  Survey  instructions 
for  established  third  order  triangulation. 

Third  Order  Traverse 

This  method  of  control  should  be  avoided  wherever  possible 
due  to  its  slowness  and  excessive  cost.  However,  it  may  be  found 
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necessary  in  some  rare  cases  in  this  Region  to  establish  third 
order  traverse  control  for  planimetric  maps.  Before  undertaking 
this.,  the  engineer  should  consider  all  possibilities  of  expand- 
ing his  control  by  the  use  of  plane  table  triangulation,  even 
though  it  will  necessitate  the  construction  of  towers.  Should 
it  be  found  absolutely  necessary  to  establish  a net  of  traverse 
control,  the  following  instructions  by  3.  M.  Douglas  as  published 
by  the  U.  S.  Geological  Survey  should  be  followed: 

General  Conditions  for  Hap  Control 

The  boundary  lines  of  all  regular  United  States  Geological 
Survey  maps  are  parallels  of  latitude  and  meridians  of  longitude. 

In  order  that  these  shall  be  properly  located  and  that  intermediate 
points  shall  be  placed  in  correct  positions,  some  system  of  hori- 
zontal control  is  required.  The  method  to  be  adopted  for  linear 
control  should  be  fixed  by  the  character  of  the  country,  one  of 
the  requirements  being  that  all  control  work  shall  be  so  accurate 
that  no  errors  will  be  apparent  in  maps  several  times  as  large  in 
scale  as  those  to  be  published.  In  mountainous  regions  or  in 
hilly,  partly  timbered  areas  horizontal  control  is  effected  by  a 
system  of  triangulation,  the  whole  area  being  divided  up  into 
triangles  whose  apexes  are  represented  by  stations  established  on 
prominent  points  several  miles  apart. 

In  heavily  timbered  areas,  where  it  is  difficult  to  see 
from  any  point  more  than  a mile  or  two  in  any  direction,  horizontal 
control  is  best  obtained  from  distances  measured  on  the  ground  with 
a 300  foot  steel  tape,  a record  being  made  of  angles  measured  with 
a transit  at  each  bend  of  the  line.  Such  control  must  begin  and 
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end  at  points  'whose  positions  have  been  previously  determined* 
and  regardless  of  the  character  of  the  country  such  control 
must  be  carried  around  the  edge  of  each  quadrangle  and  once 
across  its  center  east  and  west. 

The  United  States  Board  of  Surveys  and  Maps  has  classi- 
fied traverse  control  for  geodetic  or  map  use  into  four  orders. 
The  position  check  for  the  first  order  is  1 in  25*000;  for  the 
second  order*  1 in  10*000;  for  the  third  order*  1 in  5*000. 
Control  of  the  fourth  order  is  based  on  tape*  wheel*  or  stadia 
distance  measurements.  For  transit-traverse  control  as  executed 
by  the  Geological  Survey  for  map  use  an  accuracy  of  the  third 
order  only  is  necessary*  but  the  limit  of  error  of  1 in  5*000 
must  be  maintained.  The  main  or  trunk-line  traverses  that  sup- 
plement the  first-order  (precise)  work  of  the  United  States  Coast 
and  Geodetic  Survey  must  be  of  such  an  accuracy  that  a control 
point  near  the  corner  of  each  degree  quadrangle  shall  be  located 
with  an  error  nf  not  more  than  1 in  7*500. 

Transit-Traverse  Field  ■rTork 

Personnel  and  Outfit  of  Party: 

A transit-traverse  party  consists  of  an  instrument  man 
in  charge*  a recorder*  two  tapemen,  and  tvro  rodmen;  also  a cook 
and  a teamster  when  camping  is  necessary. 

The  following  supplies  can  be  obtained  on  requisition: 

One  transit*  graduated  to  30  seconds  and  furnished 
with  stadia  wires. 

Tvro  300  foot  steel  tapes*  graduated  to  feet  throughout. 

One  100  foot  steel  tape, 

Tvro  red  and  white  transit  rods. 

One  stadia  rod. 
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Two  plumb  bobs. 

Eleven  tally  pins. 

Three  hand  recorders.  ( 

Two  electric  hand  lamps. 

One  tape  repair  outfit , punch,  and  rivets. 

Three  tape  clips,  temporary  repairs. 

Two  tape  holders. 

One  spring  balance. 

One  thermometer. 

One  set  steel  dies,  figures. 

One  set  steel  dies,  letters. 

Three  large  book  bags. 

Standard  bench-mark  tablets. 

Canteens . 

Cement  (in  cans). 

Drills,  hatchet,  hammer,  post-hole  digger. 

Transit-traverse  field  notebooks  9“9 28. 

Tapemen's  notebooks  9-929. 

Blank  notebooks  9“396,  or  3 by  5 inch  pieces 
of  manila  paper 

Book  of  instructions. 

Polaris  and  sun  tables. 

The  instrument  man  must  carry  a reliable  watch. 

Adjustment  of  Instruments 

Precautions:  The  object  glasses  and  eyepieces  of  all 

instruments  must  be  properly  focused.  The  cross  wires  projected 
against  a distant  object  should  appear  immovable  when  the  eye 
only  is  moved.  Before  the  adjustments  are  commenced  the  instru- 
ments must  be  firmly  set  up  and  leveled.  An  instrument  may  appear 
to  be  out  of  adjustment  simply  because  some  part  is  loose.  The 
object  glass  may  be  partly  unscrewed,  or  an  adjusting  screw  may 
be  only  partly  tightened;  level  bubbles  or  cross  wires  occasionally 
become  loosened.  Therefore,  before  commencing  the  adjustment  of 
an  instrument  look  out  for  such  defects,  ’"hen  it  is  thought  that 
an  adjustment  has  been  completed,  always  test  it  before  using  the 
instrument.  All  adjusting  screws  should  be  screwed  tight  enough 
to  hold,  yet  not  so  tight  as  to  injure  the  threads  or  put  a severe 
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strain  on  any  other  part,  Fspecial  care  should  be  taken  not  to 
strain  the  cross-wire  screws.  Adjustments  should,  be  made  in  the 
order  given  under  the  following  headings  * for  some  adjustments 
depend  on  the  accuracy  of  others  previously  made,  and  a change  in 
any  one  may  affect  the  others. 

minor  Repairs. 

Setting  of  Bubbles.  - For  setting  level  bubbles  a small 
supply  of  plaster  of  Paris  should  be  kept  on  hand.  For  use  the 
plaster  should  be  mixed  with  water  to  the  consistency  of  a thick 
paste.  If  plaster  is  lacking,  strips  of  paper  may  be  used,  but 
these  should  never  be  jammed  in  very  tight,  as  the  pressure  may 
distort  the  glass  and  thus  vitiate  the  bubble  reading  by  an  appre- 
ciable amount,  a reflecting  surface  of  colored  paper  should  be 
placed  under  the  bubble  in  order  to  make  the  graduations  more 
readable ; a subdued  green  or  blue  tint  is  recommended. 

Mounting  of  Cross  Hires. 

For  mounting  of  cross  wires  a small  bottle  containing 
shellac  dissolved  in  alcohol,  a pinch  of  beeswax,  and  a pair  of 
dividers  or  a forked  stick  are  needed.  The  best  spider  web  is, 
of  course,  a freshly  spun  one  from  a small  spider,  for  this  will 
be  both  clean  and  elastic ; but  as  spiders  are  not  always  avail- 
able, it  is  well  to  keep  on  hand  a spider  cocoon.  Such  a cocoon 
will  furnish  webs  enough  to  last  for  years , although  with  age  the 
threads  become  stiff  and  brittle  and  therefore  more  liable  to 
break  from  a jar  to  the  instrument.  Most  webs  taken  from  grass 
or  bushes  are  rough,  coarse,  and  dirty. 
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To  draw  the  reticule  from  the  instrument,  unscrew  and 
remove  the  eyepiece  slide;  then  take  out  two  opposite  capstan- 

( 

headed  screws  and  loosen  the  other  tvra . Using  the  latter  two  as 
handles,  revolve  the  scross-wire  ring  90°,  insert  a pointed  stick 
through  the  end  of  the  telescope  tube  into  a screw  hole  in  the 
ring,  and,  using  it  as  a handle,  remove  the  other  capstan  screws 
and  draw  out  the  ring.  To  replace  it  in  the  telescope,  reverse 
this  procedure.  Then  in  place  the  cross  wires  should  be  on  the 
side  of  the  ring  toward  the  eyepiece. 

Having  pressed  a bit  of  beeswax  to  eacn  prong  of  the 
dividers  or  forked  stick,  let  a small  v;eb  fall  from  the  end  of 
one  of  the  prongs,  or  pick  with  it  from  a cocoon  a single  thread, 
pressing  the  thread  into  the  beeswax,  stretch  the  thread  moderate- 
ly, and  attach  to  the  wax  on  the  other  prong.  If  an  old  web  is 
used,  it  should  first  be  dampened  by  dipping  in  water  for  a few 
seconds.  In  place  of  the  dividers  or  forked  stick,  small  sticks 
or  lumps  of  wax  may  be  attached  to  the  web  about  2 inches  apart. 
Place  the  v/eb  across  the  reticule,  using  a magnifier  to  insure  its 
coinciding  exactly  with  the  marked  lines.  Put  a small  drop  of 
shellac  on  each  end  and  leave  until  dry. 

Instruments  such  as  the  prism  level,  dumpy  level,  and 
transit,  which  are  not  provided  with  Ys  or  similar  devices  for 
adjusting  the  cross  wires,  may  be  put  in  close  adjustment  by  means 
of  improvised  wooden  or  metal  Ys. 

Adjustment  of  transit. 

Plate  levels.  - T'ith  lower  plate  clamped  and  upper  plate 
loose,  level  carefully;  revolve  the  instrument  180°  on  its  vertical 


1-6- 


axis  and  bring  each  level  bubble  halfway  back  to  the  center  of 
the  tube  by  means  of  the  screw  at  one  end, 

Collimation.  - Level  carefully,  sight  on  a point  about 
500  feet  distant,  raise  or  lower  the  telescope  slightly,  and 
note  whether  the  vertical  wire  remains  on  the  point;  if  not, 
loosen  the  capstan-headed  screw  and  turn  the  cross-wire  ring  till 
the  vertical  wire  will  remain  on  the  point  when  the  telescope 
is  raised  or  lowered.  Clamp  the  instrument , set  the  vertical 
wire  so  that  it  cuts  the  point  selected,  transit  the  telescope 
by  revolving  it  180*  on  its  horizontal  axis,  and  select  a second 
point  500  feet  distant  in  the  opposite  direction  from  the  first. 
Unclamp  the  upper  plate,  turn  the  transit  180°  on  the  vertical 
axis,  relevel  if  necessary,  set  it  on  the  point  first  selected, 
and  again  clamp  the  plate.  Transit  the  telescope,  and  if  the 
vertical  cross  wire  exactly  bisects  the  second  point  its  adjust- 
ment is  perfect;  if  it  does  not,  bring  it  one-quarter  of  the  way 
back  to  the  second  point  by  turning  the  two  capstan-headed  screvjs 
on  the  sides  of  the  telescope. 

Standards.-  Set  up  the  transit  near  a tall  building  or 
other  high  object;  after  leveling  carefully,  point  the  telescope 
so  that  the  vertical  wire  intersects  a definite  point  about  60° 
above  the  horizontal,  depress  the  telescope,  and  select  a second 
point  near  the  ground.  Unclamp  the  upper  plate,  revolve  the 
telescope  and  plate  180°  on  the  vertical  axis,  clamp  the  plate 
with  the  vertical  wire  again  cutting  the  upper  point,  and  depress 
the  telescope;  if  the  cross  wire  intersects  the  lower  point,  the 
standards  are  in  adjustment;  if  it  does  not,  correct  for  one-half 
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the  error  by  the  screw  underneath  one  end  of  the  telescope 
axix. 

Object-glass  slide.  - If  an  adjustment  for  the  telescope 
object-glass  slide  is  possible,  it  is  made  as  follows:  First  make 

the  collimation  adjustment  for  a point  about  300  feet  distant, 
then  focus  on  a point  1,000  feet  or  more  distant  and  again  on  a 
point  only  10  or  15  feet  distant,  transit  the  telescope,  unclamp 
the  plate,  turn  it  130°  on  the  vertical  axis,  and  reclamp.  If 
the  cross  wire  still  cuts  the  distant  and  near  points,  tne  slide 
is  in  perfect  adjustment;  if  it  does  not,  correct  half  the  error 
by  means  of  the  side  screws  that  hold  the  slide  ring  in  place. 

Next  repeat  the  regular  collimation  adjustment  and  again  test 
for  the  slide  error;  repeat  both  adjustments  until  no  errors 
appear. 

Zyepiece  tube.-  Tuo  eyepiece  may  be  put  into  position  over 
the  cross  wires  by  turning  the  screws  that  hold  the  eyepiece 
ring  until  the  cross  wires  appear  in  the  center  of  the  field; 
an  exact  centering  is  not  required. 

Telescope  level.  - If  there  is  a level  attached  to  the 
telescope,  it  may  be  adjusted  by  the  "peg  method"  after  all  other 
adjustments  are  made,  as  follows:  Level  the  transit  and  bring 

the  bubble  to  the  center  of  the  tube  under  the  telescope.  Take 
a reading  on  a leveling  rod  or  pole  300  or  400  feet  distant, 
which  is  held  on  a stake  set  firmly  in  the  ground.  Revolve  the 
transit  180°  on  the  vertical  axis  and  after  again  bringing  the 
bubble  to  the  center  set  a second  stake  at  the  same  distance 
as  the  first  and  at  such  an  elevation  that  the  rod  or  pole  reading 
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is  the  same  as  on  the  first  stake.  The  tops  of  the  two  stakes 
will  then  be  at  the  same  elevation,  hove  the  transit  25  or  50 
feet  back  of  one  stake  and  on  a line  with  the  other.  lake  the 
telescope  as  nearly  horizontal  as  possible  by  means  of  the 
attached  level,  clamp  it,  and  then  take  a reading  on  the  rod  held 
on  the  near  stake  and  another  reading  on  the  distant  stake.  If 
the  two  readings  agree,  the  telescope  is  horizontal;  if  they  do 
not  agree,  turn  the  tangent  screw  so  as  to  bring  the  cross  wire 
while  set  on  the  distant  rod  nearly  to  an  agreement;  repeat  the 
operation  until  an  agreement  is  reached.  T telescope  is  then 
level,  and  the  adjusting  nuts  at  the  end  of  the  level  tube  should 
be  turned  until  the  bubble  is  brought  to  the  center. 

Vertical  Circle  or  Arc.  - The  screws  holding  the  vernier 
for  the  vertical  arc  should  now  be  loosened  and  the  vernier 
moved  until  the  reading  is  0°  while  the  telescope  is  still 
level. 

General  Requirements : 

Location  of  Line.  - Transit  traverses  should  always  be 
run  in  circuits  or  tied  to  points  previously  located.  In  a 15 
minute  quadrangle,  in  country  where  routes  can  be  readily  planned, 
traverse  lines  should  follow  as  closely  as  possible  the  borders 
of  the  quadrangle  to  be  controlled,  not  departing  from  them  more 
than  is  necessary  to  keep  on  roads.  If  there  is  a choice  of 
roads,  select  the  one  in  an  unmapped  area,  an  additional  east- 
west  line  should  be  run  to  bisect  the  quadrangle.  In  areas  where 
the  country  will  not  permit  this  plan  to  be  followed  economically, 
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and  where  the  selection  of  routes  for  the  lines  must  be  influenced 
by  the  location  of  highways , it  will  be  necessary  to  plan  the 
routes  to  meet  the  specific  requirements. 

Permanent  marks.  - In  areas  where  topographic  conditions 
permit  a tablet,  a concrete  post  must  be  placed  as  near  as  pos- 
sible to  each  corner  of  each  15  minute  quadrangle,  one  on  each 
side  halfway  between  the  corners,  one  in  the  center  of  the  quad- 
rangle, and  others  at  average  intervals  of  3 miles  along  other 
parts  of  the  lines.  All  such  marks  must  be  stations  on  the  lines 
and  unless  they  have  already  been  marked  by  a levelman,  should 

be  stamped  "Trav.  Station  Mo.  M (numbered  consecutively)  and 

also  with  the  year  of  survey  and  the  initial  letter  of  tne  t ra- 
ver semen' s surname.  In  areas  that  can  not  be  traversed  accord- 
ing to  the  regular  plan  permanent  marks  must  be  established  at 
intervals  not  greater  than  3 miles. 

In  cooperating  States  the  appropriate  tablet 
must  be  used. 

rThere  level  bench  marks  have  already  been  established 
along  the  route  of  survey,  they  should  be  tied  to  and  stamped  as 
above  and  thus  made  to  serve  as  permanent  marks  on  the  traverse 
line. 

It  is  desirable  that  every  pennanent  point  be  tied  to 
two  or  more  witness  or  reference  points,  and  the  true  azimuths, 
a sketch  and  the  approximate  or  exact  distance  to  each,  with 
description,  should  be  duly  recorded  in  the  notebook. 
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Sites  for  Harks.  - The  sites  for  permanent  marks  should 
be  selected  with  great  care  and  be  at  points  where  they  may  be 
used  by  levelmen  as  bench  marks.  It  should  be  borne  in  mind 
that  the  value  of  the  work  depends  largely  on  the  permanence  and 
the  accuracy  of  the  marks.  Marks  that  are  intended  to  be  per- 
manent must  not  be  placed  nearer  than  15  feet  to  a wagon  road  or 
a railroad.  They  should  not  be  placed  on  bridges , though  these 
may  be  good  places  for  temporary  marks.  A concrete  post  may  be 
placed  on  the  right  of  way  line  of  a railroad  or  highway.  The 
right  of  way  line  at  the  intersection  of  two  roads  is  commonly 
an  excellent  site.  The  marks  should  not  be  placed  near  old 
buildings  that  may  soon  be  torn  down,  enlarged,  or  rebuilt.  The 
site  selected  should  be  a place  where  the  mark  will  not  be  in 
the  way  of  anyone  and  will  probably  not  be  disturbed  for  many 
years.  Marks  set  in  earth  in  exposed  localities  should  be  sur- 
rounded by  mounds  of  earth  or  stone. 

Concrete  Posts.  - There  solid  rock  or  large  boulders  are 
not  available,  the  most  durable  objects  in  which  to  place  tablets 
are  concrete  posts.  These  posts  may  be  made  by  contract,  or  if 
made  .in  place,  proceed  as  follows:  Provide  two  or  three  heavy 

reinforcing  wires  of  nearly  the  length  of  the  proposed  post,  with 
ends  bent  over  an  inch  or  so;  also  a piece  of  conical  sheet-iron 
pipe  12  inches  long,  6 inches  in  diameter  at  one  end  and  3 inches 
at  the  other.  Dig  a hole  12  inches  in  diameter  and  24  to  36  inches 
deep.  The  deepest  holes  are  required  in  cold  regions;  a 24  inch 
hole  is  deep  enough  in  regions  where  the  ground  seldom  freezes. 
Place  the  reinforcing  wires  in  the  hole,  aid  fill  within  6 inches 
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of  the  surface  of  the  ground  with  concrete  consisting  of  one  part 
cement,  two  parts  sand,  and  three  parts  broken  stone  or  gravel, 
well  mbced  and  moderately  wet;  tamp  well.  Set  the  iron  pipe, 
large  end  down,  over  the  center  of  the  concrete  block  so  as  to 
inclose  the  wires,  and  space  them  an  inch  or  so  from  the  outside. 
Fill  the  pipe  with  cement  mortar,  consisting  of  one  part  cement 
and  two  parts  clean  sand;  tamp  well.  In  the  top  of  the  post 
place  a tablet  flush  with  the  rounded  surface  of  the  cement.  Any 
marks  to  be  added  to  the  tablet  should  be  stamped  on  it  before 
it  is  placed  in  the  wet  mortar.  The  finished  post  should  not 
project  more  than  6 inches  above  the  original  ground  surface. 

The  post  when  completed  should  be  sheltered  from  the  sun  for 
several  days.  If  a nark  must  be  established  in  soft  or  wet  ground 
proceed  as  follows:  Drive  a wooden  stake  3 by  3 inches,  or  larger, 

as  far  in  the  ground  as  it  will  go  without  splitting.  Saw  off 
the  top  about  6 inches  above  the  ground.  Place  a length  of 
glazed  drain  tile  6 inches  or  more  in  diameter  around  the  stake, 
with  its  flange  end  at  least  12  inches  below  the  surface  of  the 
water  or  ground.  Fill  the  tile  with  cement  mortar,  round  off  the 
top  slightly,  and  set  a bench-mark  tablet  in  the  top  flush  with 
the  surface  of  the  cement. 

Azimuth  Marks.  - ’..hen ever  practicable  two  or  more  reference 
marks  should  be  established  for  each  permanent  mark,  from  which 
azimuths  can  be  found  for  future  use.  These  may  be  church  steeples 
cupolas  or  schoolhouses,  water  tanks,  corners  otf  large  buildings, 
or  any  other  prominent  objects.  If  no  well-defined  objects  are 
visible,  copper  nails  in  large  trees  50  to  100  feet  distant  will 
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serve  the  purpose.  The  distances  and  the  angles  to  nearby  marks 
should  be  measured.  A sketch  helps  the  computer  avoid  errors  in 
finished  work.  All  reference  marks  and  the  azimuths  to  them  must 
be  described  and  reported*  together  with  the  computed  results  of 
the  line. 

Additional  Points.  - Besides  the  permanently  marked  points* 
a number  of  other  points  should  be  carefully  located  along  the 
traverse*  and  these  points  should  be  specifically  designated  in 
the  field  notes.  Of  special  importance  are  the  crossings  of 
boundaries  of  States*  counties*  and  civil  townships*  and  the 
locations  of  the  principal  crossroads*  railroad  and  highway 
dressings*  railroad  stations*  and  township  and  section  corners. 
Note  should  also  be  made  of  less  important  landmarks*  such  as 
road  forks*  mileposts*  railroad  switches*  and  stream  crossings. 
These  points  should  be  so  completely  described  in  the  notebook 
as  to  be  readily  identified. 

Control  for  Airplane  Photographs.  - In  view  of  the  exten- 
sive use  of  airplane  photography  for  mapping*  all  points  on  a 
traverse  line  that  can  be  easily  identified  from  the  air  must 
be  located. 

Maps  are  most  successfully  compiled  from  aerial  photo- 
graphs when  the  control  traverses  are  run  after  the  photographs 
have  been  made.  By  this  arrangement  routes  for  traverses  that 
will  most  effectively  control  the  photographs  may  be  selected. 

It  is  absolutely  essential  that  traverse  points  be  located  near 
each  end  and  the  center  of  an  area  covered  by  a tri-lens  photo- 
graph in  order  to  control  it  properly*  and  the  chance  of  getting 
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such  a combination  of  points  is  very  much  reduced  if  the  arrange- 
ment of  the  areas  to  be  photographed  in  the  quadrangle  is  not 

( 

first  considered.  This  condition  does  not  apply  to  single-lens 
photographs,  for  which  the  ordinary  rules  for  the  distribution  of 
traverse  lines  may  be  followed. 

Control  points  for  aerial  photographs  should  be  selected 
with  due  regard  to  easy  identification,  and  only  such  points  are 
are  clearly  shown  in  the  photographs  should  be  chosen  for  compu- 
tation. Gates,  trees,  wire  fexices,  windmills,  houses,  and  indefin- 
ite road  intersections  are  unsuitable,  Road  forks,  road  inter- 
sections, well-defined  angles  in  roads  or  streams,  stream  cross- 
ings that  intersect  roads  at  right  angles,  fence  lines  defined  by 
a growth  of  trees  or  brush,  sharp  angles  in  woodland  boundaries, 
and  railroad  crossings  usually  make  good  points  for  identification. 

Level  Bench  .larks.  - The  work  must  if  possible  be  so  arranged 
that  the  Qevelman  can  determine  an  elevation  for  each  traverse 
mark;  therefore  the  party  that  precedes  should  endeavor  to  select 
sites  for  marks  suitable  for  the  other  party,  and  the  descriptions 
made  by  both  parties  should  agree.  Copies  of  the  descriptions 
should  be  forwarded  daily  to  the  party  following. 

Land  Survey  Comers.  - Diligent  search  and  inquiry  should 
be  made  for  marks  on  the  public-land  surveys,  and  the  accurate 
connections  should  be  made  with  each  one  that  is  found.  It  is 
very  important  that  numerous  corners  be  located  for  the  topo-  ^ 

grapher.  In  areas  where  unusual  difficulty  is  experienced  in 
finding  corners,  the  General  Land  Office  will,  on  request  through 
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the  Washington  Office  detail  a cadastral  engineer  to  assist  in 
the  search. 

accuracy.  - For  all  circuit  closures  in  new  work  or  ties 
between  located  points  of  the  same  or  a higher  order  an  accuracy 
of  not  less  than  1 in  5*000  (about  1 foot  to  the  mile)  must  be 
maintained. 

For  main  or  trunk  control  traverses  that  follow  routes 
near  the  borders  of  each  full  degree  quadrangle  an  accuracy  of 
1 in  7*500  must  be  maintained  - that  is*  the  initial  and  com- 
puted positions  of  a tie  points  must  not  show  a difference  of 
more  than  1 part  in  7*500  of  the  length  of  the  traverse  line. 

To  insure  such  a degree  of  accuracy  especial  care  must  be  taken 
in  making  the  measurements  of  distance.  The  front  tapeman  should 
be  a man  of  experience  and  should  be  held  responsible  for  proper 
procedure. 

Highway  Surveys.  - Highway  surveys  may  often  be  substi- 
tuted for  or  used  as  transit  traverse  lines.  The  field  notes 
for  these  surveys  are  usually  obtained  from  the  office  of  the 
State  Highway  Department*  which  is  generally  at  the  State  Capitol. 

The  methods  of  surveying  highways  are  similar  to  those 
used  in  transit  traverse*  except  that  the  true  azimuths  of  the 
lines  are  seldom  given;  but  approximate  azimuths  may  be  based 
on  a magnetic  bearing  of  the  first  course*  to  which  has  been 
applied  the  deflection  angle  at  each  transit  station.  If  no  true 
azimuths  are  known*  it  will  be  necessary  to  tie  to  at  least  two 
adjacent  stations  near  the  beginning  of  each  highway  survey  and 
to  observe  for  the  true  azimuth  of  that  course.  Additional  azi- 
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muths  should  be  determined  at  stations  not  more  than  10  miles 


apart . 

Field  notes  of  highway  surveys  should  be  copied  in  book 
9~928.  In  these  notes  each  station  is  usually  referred  to  two 
or  three  points;  the  descriptions  of  these  points  should  be 
copied  from  the  field  notes,  and  used  in  tying  to  the  stations 
at  which  azimuth  observations  are  to  be  made. 

The  results  of  each  azimuth  observation  should  be  com- 
puted in  the  field  as  soon  as  the  observation  is  made,  and  the 
bearings  from  the  highway  surveys  should  be  checked  between 
observations. 

In  copying  field  notes  of  highway  surveys  all  road  forks, 
bridges,  railroad  crossings,  civil  boundary  lines,  and  junctions 
with  other  highway  surveys  should  be  noted  for  computation. 

Highway  surveys  must  always  be  tied  to  triangulation  or 
transit-traverse  stations  by  running  a traverse  line  from  a sta- 
tion on  the  highway  survey  to  a station  of  higher  order. 

Field  Methods: 

Duties  of  Tape  Jen.  - The  front  tape  man  must  carefully 
mark  off  each  tape  length,  if  on  a wagon  road,  with  tally  pins; 
if  on  a railroad  tangent,  with  keel  on  the  rail.  Jach  time  he 
marks  off  a tape  length  he  registers  it  on  his  hand  recorder; 
each  time  the  rear  tape  man  reaches  the  mark  left  by  the  front 
man  he  does  likewise.  'hen  a transit  station  is  established  the 
two  tape  men  compare  their  hand  records  for  check  on  the  measure- 
ment. Should  they  differ,  the  course  must  be  remeasured. 
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Transit  stations  should  be  made  at  even  lengths  or  even 
10  Toot  marks,  vrhenever  possible,  in  order  to  simplify  the 
work  of  the  computer.  They  should  be  selected  at  points  afford- 
ing not  only  an  unobstructed  view  back  to  the  transit , but  also 
a clear  view  forward,  bach  station  is  to  be  marked,  if  on  a wagon 
road,  by  a 10  penny  nail  driven  into  the  ground  through  a piece  of 
paper  on  which  the  front  tape  man  has  written  the  number  of  the 
station  and  the  distances;  if  on  a railroad  by  a keel  cross  on 
the  rail  with  the  number  and  .distance  on  the  nearest  tie. 

Stations  on  main  lines  are  to  be  numbered  consecutively 
beginning  with  zero;  those  on  short  spur  lines  to  section  cor- 
ners or  other  points  to  be  computed  are  to  be  lettered  instead 
of  numbered.  Station  numbers  should  never  be  duplicated  in  a 
single  locality. 

The  two  tape  men  must  keep  in  book  9~929  separate  records 
of  the  number  of  stations  and  distances  between  them,  at  noon 
and  at  night  these  records  must  be  compared  with  the  recorder’s 
notes  and  should  there  be  a difference  it  must  be  corrected  before 
the  line  is  carried  forward,  the  line  being  retraversed  if 
necessary. 

In  locating  transit  stations  the  front  tape  man  should 
bear  in  mind  that  it  is  desirable  for  the  instrument  man  to  be 
able  to  sight  the  bottom  of  the  rod  in  each  direction.  This  is 
especially  important  on  short  sights,  for  errors  due  to  sighting 
the  upper  part  of  a rod  which  may  be  out  of  plumb  may  appreciably 
affect  the  accuracy  of  the  line. 
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Method  of  Measuring.  - 'Then  measuring  along  a wagon  road 
the  tape  must  be  kept  horizontal  unless  the  grade  is  very  slight 5 
on  short  steep  slopes  a plumb  bob  must  be  used  either  to  bring 
the  tape  end  vertically  over  an  established  point  or  to  establish 
a new  point.  Judgment  should  be  used  in  selecting  the  proper 
length  of  tape  on  short  slopes ; no  attempt  should  be  made  to 
use  the  full  300  foot  length;  about  150  feet  is  ordinarily  all 
that  a tape  man  can  hold  horizontal  with  the  proper  tension  and 
plumb  at  the  same  time.  On  slopes  that  require  "breaking"  the 
tape  into  short  sections,  the  entire  taps  should  first  be  drawn 
forward  its  full  length  by  the  front  rodman  if  convenient,  or 
by  the  front  tape  man,  who  then  returns  to  help  "break"  the  tape 
at  the  proper  places,  until  ths  end  of  the  tape  is  reached.  In 
this  manner  the  distance  is  measured  on  the  whole  tape  and  does 
not  depend  on  the  sum  of  separate  horizontal  measurements. 

On  long  regular  slopes  the  distance  on  the  slope  should 
be  measured  and  recorded  and  the  angle  of  slope  measured  with  the 
transit.  The  corrections  for  slooes  of  1°  or  2°  for  short  dis- 
tances are  negligible. 

Test  of  Tape.  - A tested  tape  will  be  supplied  to  each 
party  and  should  be  kept  in  reserve;  the  tape  used  in  measuring 
should  be  compared  with  the  tested  tape  each  week  and  the  results 
made  a part  of  the  record.  A tape  when  in  use  should  always  be 
stretched  by  means  of  a spring  balance  to  a tension  of  20  pounds. 

Tape  errors.  - Tests  of  tapes  by  the  Bureau  of  Standards 
seldom  disclose  errors  as  great  as  0.01  foot  in  300,  but  occasional- 
ly for  a patched  tape  the  error  runs  as  high  as  0.06  foot.  Great 
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care  should  be  taken  when  a broken  tape  is  patched  to  see  that 
the  length  of  the  section  is  not  changed.  Before  any  tape  is 
used  in  the  field  the  length  should  be  checked  up  by  the  chief 
of  party , by  comparison  with  an  unbroken  standardized  tape. 

A difference  of  7“3/4  feet  in  the  elevation  of  the  ends 
of  a 300  foot  tape  will  shorten  the  horizontal  distance  0.1  foot. 

A difference  in  the  elevation  of  2” l/2  feet  will  shorten  the  dis- 
tance 0.01  foot. 

Geological  Survey  300  foot  steel  tapes  are  standardized 
at  a temperature  of  63°  F.  and  a tension  of  20  pounds.  A varia- 
tion of  10°  above  or  below  this  temperature  will  change  of  of 
length  of  the  tape  0.02  foot.  Differences  of  temperature  of  20° 
or  30°  above  or  below  68°  are  common  and  for  such  differences 
corrections  should  be  made  in  the  recorded  figures  for  distances , 
which  should  be  increased  for  temperatures  above  68°  and  decreased 
for  temperatures  below  68° . 

A change  in  tension  of  a Geological  Survey  300  foot  steel 
tape  from  20  to  25  pounds  increases  its  length  0.016  foot.  A 
decrease  in  tension  from  20  to  5 pounds  shortens  the  tape  0.047 
foot. 

The  correction  for  sag  (always  negative)  for  a 300  foot 
tape  supported  at  50  foot  intervals  under  a tension  of  20  pounds 
is  0.016  foot. 

errors  in  Taping.  - The  errors  that  most  seriously  affect 
the  accuracy  of  taped  lines  may  be  grouped^  in  two  classes. 

The  errors  of  one  class  are  due  to  failure  to  keep  the 
tape  horizontal  and  to  careless  plumbing.  The  instrument  man 
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should  impress  the  tape  man  v/ith  the  fact  that  the  accuracy 
of  traverse  depends  on  the  taping  more  than  on  the  instrumental 
work,  for  the  latter  is  checked  at  every  azimuth  observation, 
whereas  there  is  no  check  on  the  taping  until  the  circuit  is 
closed. 


The  errors  of  the  other  class  are  gross  mistakes , aris- 
ing generally  from  carelessness  in  counting  tape  lengths.  They 
may  be  eliminated  by  checking  the  count  of  tape  lengths  by  inde- 
pendent measurements.  To  do  this,  the  instrument  man  should 
measure  each  distance  by  stadia,  using  the  red  and  white  transit 
rod  or  a special  stadia  rod  carried  for  this  purpose.  In  case 
the  distance  is  too  great  to  be  re.^d  by  a single  sight,  he 
should  set  up  the  transit  between  stations  and  read  both  front 
and  rear  rods.  Stations  should  under  no  circumstances  be  more 
than  2,600  feet  apart,  which  is  about  the  limit  of  visibility  of 
the  rod.  On  a railroad  an  additional  check  on  the  taping  may  be 
had  by  counting  rail  lengths,  but  it  should  be  remembered  that 
rails  may  be  26,  23,  30,  or  33  feet  long.  The  counting  should 
be  done  by  both  rodnan  and  the  recorder,  or  by  the  instrument 
man  while  moving  from  one  station  to  the  next.  In  other  places 
a check  may  be  had  by  pacing.  The  distance  to  a plus  point 
should  be  checked,  as  well  as  the  distance  to  the  next  station. 

Temperature  record.  - The  transit  man  should  carry  a 
thermometer  and  record  the  temperature  every  hour. 

Stadia  Control.  - Under  certain  conditions  it  is  allowable 
to  substitute  stadia  distances  for  tape-line  measures  in  transit 
traverses  for  "fourth  order"  control  of  maps.  Such  lines  should 
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not  exceed  20  miles  in  length  and  should  be  well  checked*  either 
by  tying  to  a previously  determined  point  or  by  closing  on  an 
azimuth  station.  Points  on  statia  lines  should  not  be  used  as 
initial  points  for  the  extension  of  transit  traverses. 

For  work  of  this  class  a Philadelphia  rod  with  two  tar- 
gets should  be  used*  one  target  to  be  fixed  at  the  2 foot  mark* 
the  other  target  to  be  set  from  signals  by  the  transit  man. 

The  value  of  the  stadia  interval  must  be  accurately  deter- 
mined for  each  transit  by  the  following  method:  T7ith  a steel  tape 

measure  a base  line  on  nearly  level  ground  and  mark  stations  at 
intervals  of  100*  200*  300*  500*  700*  and  900  feet  from  the  center 
of  the  transit.  With  the  transit  at  station  0 read  and  record 
the  rod  interval  at  least  five  times  for  each  station*  setting 
the  upper  target  carefully  for  each  reading  and  recording  inter- 
cepts to  three  places  of  decimals.  Repeat  the  observation  at 
intervals  of  two  hours  from  8 A.M.  to  4 P.M.  The  means  of  the 
differences  between  the  steel-tape  distances  and  those  found  by 
stadia  will  be  the  corrections  to  apply  to  stadia  readings  before 
recording  them.  Only  the  corrected  stadia  distances  are  to  be 
recorded. 

Stadia  stations  should  not  be  more  than  900  feet  apart. 
OBSERVING  AND  RECORDING. 

Deflection  Angles.  - At  each  station*  in  reading  deflec- 
tion angles  * the  instrument  man  should  proceed  as  follows:  Sight 

rear  rod  with  transit  circle  set  at  last  reading,  at  previous  sta- 
tion* transit  telescope*  sight  front  rod  and  read  both  verniers. 
Turn  instrument  with  the  two  plates  clamped*  the  vernier  remaining 
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undisturbed;  sight  rear  rod  again  and  remeasure  the  angle. 

If  the  two  results  thus  obtained  differ  more  than  60  seconds, 
repeat  the  operation.  Opposite  vernier  readings  Trill  not  al- 
ways give  the  same  minutes  and  seconds;  both  must  be  read 
and  recorded  to  the  nearest  second. 

r<hen  the  transit  is  carried  from  one  station  to  the 
next,  keep  the  upper  plate  clamped  so  as  to  retain  the  last 
vernier  reading;  after  setting  up  the  instrument  verify  the 
reading  and  record  it  as  the  first  back-sight  reading  at  the 
new  station,  but  both  verniers  must  be  read  twice  at  each  sta- 
tion. By  follovdiig  this  plan  a useful  check  on  the  readings  is 
procured  without  trouble,  and  it  also  permits  easy  and  quick 
computation  of  an  azimuth  at  any  station.  The  approximate 
azimuth  of  a line  must  be  known  at  a station  where  daylight 
observations  are  to  be  made  on  Polaris,  in  order  to  determine 
the  proper  pointing  for  the  star. 

Computing  Azimuth.  - If  the  foregoing  rule  has  been 
adhered  to,  the  azimuth  of  a line  at  any  station  at  which  the 
deflection  angle  is  read  t\lce  only  may  be  found  as  follows: 

Find  the  difference  between  the  A vernier  reading  for 
the  last  foresight  along  a preceding  course  the  azimuth  for 
which  is  known  and  the  A vernier  reading  for  the  last  foresight 
along  any  following  course  the  azimuth  of  which  is  desired;  sub- 
tract the  smaller  reading  from  the  larger  and  divide  the  differ- 
ence by  2.  Adding  the  quotient  to  the  known  azimuth  when  the 
later  A vernier  reading  is  greater  or  subtracting  it  from  the 
known  azimuth  when  the  later1  A vernier  reading  is  less  will  give 
the  azimuth  desired. 
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Example:  At  station  10  the  last  A vernier  reading  of 

foresight  from  station  10  to  11  is  120°  42 f 00".  At  station 

72  the  last  A vernier  reading  of  foresight  from  station  72  to 

73  is  94°  20'  00". 

The  azimuth  of  line  10  to  11  is  167°  25'  00". 

120°  42'  00"  - 94°  20'  00"  = 26°  22'  00". 

J of  26°  22'  00"  = 13°  11’  00". 

Known  azimuth  10  to  11  = 167°  25'  00" 

- 13°  11'  00" 

Azimuth  of  line  St.  72  to  73  154°  14'  00" 

The  half  angle  is  subtracted  in  this  example  because  the 
second  vernier  reading  is  less  than  the  first. 

Tangents.  - at  a railroad  or  highway  crossing  where  there 
is  a long  tangent  the  distance  to  the  farther  end  of  the  tangent 
should  be  assumed  or  estai-iuted  and  the  deflection  angle  to  it 
recorded.  In  the  computed  results  the  record  should  be  made  accord- 
ing to  the  following  model:  "Position  of  a point  3 miles  distant , 

on  line  with  R.  & N.  Railway  tangent,  latitude  47°  10'  20",  longi- 
tude 110°  14'  07"."  This  record  will  afford  data  by  which  the 
topographer  can  accurately  plot  the  tangent. 

Azimuth  Observation.  - Observations  on  Polaris  or  the  sun 
for  azimuth  must  be  made  each  day  if  the  weather  permits.  On  a 
crooked  line  v/ith  many  short  courses  azimuth  observations  should 
be  made  at  points  not  more  than  100  stations  apart;  on  a traverse 
with  long  tangents  they  should  fall  not  more  than  10  miles  apart. 
Alien  practicable  an  azimuth  station  should  be  placed  at  each 
decided  change  in  tne  direction  of  the  line  and  where  an  abrupt 
change  occurs  between  long  and  short  sights.  These  requirements 
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may  necessitate  going  back  over  the  line  in  order  to  make  the 
essential  observations.  If  conditions  are  favorable  it  is  pos- 
sible to  make  azimuth  observations  on  Polaris  in  broad  daylight. 

Both  the  transit  and  the  azimuth  mark  must  be  at  stations 
in  the  traverse  preferably  not  less  than  500  nor  more  than  1,500 
feet  apart.  Each  point  should  be  marked  by  a stake  with  a tack 
or,  if  on  a railroad,  by  a nail  in  a tie.  The  azimuth  mark  for 
night  observations  may  consist  of  a vertical  slit  one-eighth 
inch  wide  and  6 inches  long  cut  in  the  side  of  a box  or  tin  can 
containing  a candle  or  lantern,  the  slit  to  be  carefully  centered 
over  the  tack  in  the  stake,  or  of  a nail  on  the  narked  point 
illuminated  by  a lantern  or  flashlight  shaded  from  direct  obser- 
vation from  the  transit. 

In  pointing  the  telescope  for  night  observation  use  the 
electric  hand  lamp  to  illuminate  the  cross  vires,  holding  it  near- 
ly in  front  of  the  object  glass,  or  allow  it  to  shine  on  a piece 
of  paper  fastened  with  a rubber  band  in  front  of  the  object 
glass  and  having  in  it  a half  inch  hole. 

In  clear  weather  Polaris  dan  be  seen  with  a good  transit 
telescope  several  hours  before  sunset,  but  it  is  necessary  to 
know  the  star's  altitude  within  about  10  minutes  of  arc  and  its 
bearing  within  about  1°  in  order  to  get  the  star  into  the  field 
of  the  telescope  when  it  is  not  visible  to  the  naked  eye.  Tie 
finding  of  Polaris  in  daylight  may  be  facilitated  by  preparing 
a table  of  positions  of  the  star  for  a month  in  advance.  The 
table  should  give  the  hour  angle  for  a selected  hour  of  local 
time,  also  the  altitude  and  azimuth  of  the  star  for  the  same  time. 


Corrections  easily  applied  may  be  found  for  other  hour  angles  and 
for  changes  in  latitude  and  longitude.' 

To  find  the  altitude  and  azimuth  with  sufficient  accuracy 
for  this  purpose  proceed  as  follows: 

Assume  that  an  observation  is  to  be  made  at  3 hr.  25  min. 

P.M. , ninetieth  meridian  (central)  standard  time , January  10,  1925 > 
at  a place  whose  latitude  is  40°  10'  and  longitude  85°  west  from 
Greenwich,  as  scaled  from  a good  map.  As  85°  is  5°  east  of  the 
ninetieth  meridian  the  watch  is  five-fifteenths  hour,  or  20 
minutes,  slower  than  local  time.  The  observation  is  therefore 
to  be  made  at  3 hr.  45  min.  local  mean  time. 

The  ephemeris  shows  that  the  nearest  upper  culmination 
of  Polaris,  which  is  then  on  the  meridian  above  the  pole,  occurs 
at  6 hr.  15.6  min.  P.,1.  January  10,  1925 , Greenwich  mean  time. 

The  correction  to  reduce  this  culmination  time  to  85°  west  longi- 
tude time  is  -0.9  min. 

Local  time  of  upper  culmination  6 h.  15.6  in  - 0.9  m.  6^  14. 7m 
assumed  observation  time  3 45 

Hour  angle  of  Polaris  2 29.7 

Always  take  the  nearest  upper- culmination  time,  whether  it 

is  before  or  after  the  observation  time. 

From  the  table  on  page  22  of  the  United  States  Geological 

Survey  Bulletin  650  the  bearing  of  Polaris  for  latitude  40°  10’ 

and  an  hour  angle  of  2 h 29.7m  (before  upper  culmination)  was 

found  to  be  0°  53’  07”.  Polaris  was  therefore  about  53’  east 

of  true  north  at  the  time  and  place  of  observation.  This  is  not 

the  exact  bearing  but  it  is  near  enough  for  the  purpose.  When  this 

table  is  not  at  hand  the  bearing  can  be  computed  from  the  table  on 
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page  10  of  the  ephemeris. 

The  altitude  of  Polaris  may  be  found  from  the  tables 
on  Page  26  of  Bulletin  6 50.  It  may  also  be  found  by  reversing 
tne  operation  called  for  by  the  tables  on  page  12  of  the  General 
Land  Office  ephemeris  or  by  means  of  the  following  formula: 

Sine  of  altitude  = sin?  sin&  + cos^  cos  & cos  t where  = 
the  latitude  of  the  place , the  declination  of  the  star  and  t 
its  hour  angle  east  or  west  of  upper  culmination. 


■7ith  the  transit  in  good  adjustment  set  off  on  the  verti- 
cal arc  an  angle  of  41°  03’  (the  altitude);  next  focus  the  teles- 
cope very  carefully  for  a distant  pointing.  It  is  well  to  focus 
the  telescope  on  a star  at  night  and  then  mark  the  focusing  slide 
so  that  it  can  be  set  at  tie  same  place  any  time,  for  unless  the 
telescope  is  properly  focused  the  star  can  not  be  found  in  the 
daytime. 

If  an  approximately  true  north  bearing  is  not  knoum,  obtain 
it  by  compass,  making'  proper  allowance  for  declination.  Point  the 
telescope  0°  53'  east  of  true  north,  as  found  by  computation  or 
by  the  needle.  If  the  air  is  clear  and  the  star  cannot  be  seen 
in  the  field  of  the  telescope,  turn  the  transit  on  its  vertical 
axis  slowly,  without  disturbing  the  vertical-circle  setting,  for 
a degree  or  two  to  the  right  of  left  to  correct  any  imperfect 
pointing  in  azimuth.  T.Tien  the  star  is  seen  turn  the  tangent 
screws  of  both  the  vertical  and  the  horizontal  axis  so  that  the 
cross-wire  intersection  wall  cover  it,  and  then  proceed  with  the  ^ 
observation  for  azimuth  in  the  manner  described  below,  which  is  appli- 
cable to  observations  at  any  hour  of  the  day  or  night  when  the  star 
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is  visible. 


Angles  may  be  read  as  follows : Set  on  azimuth  mark,  then 

on  star;  reverse  telescope;  set  on  star,  then  on  azimuth  mark, 
each  set  of  observations  should  consist  of  not  less  than  three 
direct  and  three  reverse  measurements , the  circle  being  shifted 
for  each  set  by  about  60°.  Observations  may  be  made  at  any  time 
the  star  is  visible,  but  preferably  when  it  is  at  or  near  elonga- 
tion. The  time  of  setting  the  cross  wires  on  the  star  should  be 
recorded  to  the  nearest  second.  Observations  should  be  made 
rapidly;  not  more  than  15  minutes  need  be  taken  to  complete  a 
set.  The  notes  should  be  kept  in  the  form  which  follows: 

Date:  January  10,  1925 

Azimuth  observation  at  station  332,  mark  at  station  333 • 

Latitude  40°  10',  longitude  85°  west  of  Greenwich. 

T7atch  35  seconds  fast  of  ninetieth  meridian  stardard  time 
(not  daylight-saving  time). 
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Because  of  the  difficulty  of  finding  Polaris  for  daylight 
observations,  it  is  often  advantageous  to  record  the  reading  on 
the  star  first,  then  on  the  mark  and  last  on  the  star. 

For  daylight  observations  vhen  the  star  is  only  dimly 
seen  it  is  not  advisable  to  shift  the  horizontal  circle  between 
readings,  as  to  do  so  would  make  it  more  difficult  to  find  the 
star  again. 

On  the  same  page  with  other  records  the  latitude  and  longi- 
tude of  each  azimuth  station,  scaled  to  the  nearest  minute  from 
the  best  map  available,  should  be  recorded,  together  with  the  date 
of  observation,  the  watch  error,  and  a statement  as  to  the  time 
zone  used  and  whether  or  not  the  watch  was  set  for  daylight-saving 
time. 


An  example  of  computation  for  either  daylight  or  night 
observations  on  Polaris  is  here  given; 

January  10,  1925*  ninetieth  meridian  time.  Latitude 
40°  10',  longitude  85°  00'.  Instrument  on  station  332,  mark 
on  station  333. 


H.  M.  S. 

January  10,  1925*  ninetieth  meridian  standard  time 
of  observation  (correction  having  been  made  for 


watch  error)  3 45  28 

Correction  for  5°  east  of  longitude  90°  + 20  00 

Local  mean  time  of  observation  4 05  28 

(4  05.5) 


Tho  nearest  upper  culmination  of  Polaris  as  given  in 

table  is  6^  15. 6m  P . M.  January  10,  1925*  Greenwich  mean  time, 

civil  date.  The  correction  (always  negative)  to  reduce  to  local 


meridian  is  85/360  of  daily  change  (3*9m)  0.9m 

h. 

Local  mean  time  of  upper  culmination,  January  10,  1925 
P.M.  (6h  15.4ra  0.9m)  6 14.7 
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H. 


M. 


Hour  angle , being  the  interval  between  time  of 
observation  (4^  05. 5m)  and  time  of  culmina- 

t ion  2 09.2 

With  this  hour  angle  as  an  argument  and  the  declina- 
tion for  the  given  date  88°  54'  25%  find  by  double 
interpolation  from  the  table  of  azimuths  of  Polaris 
of  the  Land  Office  tables  (p.  10)  the  azimuth  angle 
for  the  latitude  and  time  0°  46.9'* 

As  the  star  has  not  reached  culmination  it  is  east  of 

north  180°  or,  180°  being  added,  has  an  azimuth  of  180°  46.9* 

Subtract  from  this  angle  the  measured  angle  between 

mark  and  star 53  53.1 


The  star  being  east  of  the  mark,  the  remainder  is 
true  azimuth  of  the  mark  on  station  333  from 

station  332  126  53.8 

A rough  check  of  this  azimuth  my  be  obtained  by  comparing 
it  with  the  observed  magnetic  bearing,  allowance  being  made  for 


declination. 

Sun  Observations.  - When  it  is  impracticable  to  take  ob- 
servations on  Polaris  for  azimuth,  observations  on  the  sun  may  be 
taken  instead,  but  such  observations  should  not  be  taken  within 
two  hours  before  or  after  noon,  or  when  the  vertical  angle  of  the 
sun  is  less  than  15°. 

Set  up  the  transit  at  a station  in  the  line  of  survey, 
adjust  and  carefully  level  it,  read  the  verniers  and  record  the 
readings  for  first  pointing  on  the  rod.  Point  the  telescope  to 
the  sun  and  allow  the  image  to  fall  on  a piece  of  white  paper  held 
3 or  4 inches  from  the  eyepiece.  Focus  the  cross  wires  on  this 
image.  By  means  of  the  two  tangent  screws  move  the  telescope 
till  the  vertical  and  horizontal  wires  bisect  the  sun's  image, 
taking  care  to  use  the  middle  horizontal  wire  and  not  the  upper 
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or  lower  stadia  wire.  Read  and  record  the  horizontal  and 


vertical  angles.  Repeat  the  pointing  and  reading  at  least 
five  times,  and  after  the  last  pointing  read  again  on  the 
rod.  Should  the  reading  on  the  rod  not  agree  within  1 minute 
of  the  first  reading,  discard  the  entire  set  and  make  new 
observations. 

Reverse  the  telescope  and  repeat  the  readings  at  least 
five  times  as  before.  This  time  should  be  recorded  to  the 
nearest  minute  at  the  first  and  last  pointing,  and  the  mean 
time  should  be  computed. 

An  example  of  field  notes  for  afternoon  observations  is 
as  follows: 

Instrument,  station  624:  rod,  station  625. 

Latitude  33°  53'  46"  (as  scaled  from  any  good  map). 

Date,  November  10,  1925 , ninetieth  meridian  time  (standard  time). 
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Kean  angle,  rod  to  sun,  + 91°  19'  33". 

Mean  of  vertical  angles  16°  25'  36" 

Correction  for  refraction  (arrays  minus)  ....  03  14 


Correct  altitude  of  sun  16  22  22 


Refraction,  tables  are  given  in  Bulletin  650,  page  334 > but 
if  no  tables  are  available  the  approximate  value  of  the  refrac- 
tion in  seconds  may  be  taken  as  58  times  the  natural  cotangent 
of  the  sun's  observed  altitude. 

To  compute  the  azimuth  from  the  field  notes  use  the  for- 
mula: 

Cot^  Azimuth  angle  = sin  of  (S- latitude)  x sin  (S- altitude  cor- 

rected  for  refraction) 

2 cos  S x Cos  (S-polar  distance) 

in  which  S=  l/2  (latitude  + altitude  + polar  distance). 

It  is  necessary  to  obtain  from  tables,  for  the  hour,  day, 
and  year  the  declination  of  the  sun  - that  is,  the  angular  dis- 
tance of  the  sim  north  or  south  of  the  equator.  The  declination 
at  Greenwich  noon,  for  each  day  in  the  year,  is  given  in  a publi- 
cation of  the  General  Land  Office  entitled  "Kphemeris  of  the  Sun 
and  Polaris."  This  ephemeris  is  issued  about  December  1 of  each 
year  for  the  following  year. 

The  polar  distance  is  the  angular  distance  between  the  sun 
and  the  ndrch  pole.  In  winter,  when  the  sun  is  south  of  the  equa- 
tor, the  polar  distance  is  90°  plus  the  declination ; in  summer, 
when  the  sun  is  north  of  the  equator,  it  is  90°  minus  the  declina- 
tion. Twice  a year,  September  23  and  March  21,  it  is  90°,  the 
declination  being  0 when  the  sun  crosses  the  line. 

The  procedure  to  find  the  declination  of  the  sun  in  the 
example  given  is  as  follows: 
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Observations  for  November  10 , 1925 , 3*1  lO^P . II.  , ninetieth 
meridian  time.  Hien  it  is  noon  at  Greenwich  it  is  6 A.M.  on  the 
ninetieth  meridian  (90°  t 15  6;  12  noon  - 6 hours  = 6 A.M.  ). 

The  mean  of  the  times  of  observation  is  3'n  18m  P.M. , 9 hours  and 

IS  minutes  after  6 A.M.  local  time  or  Greenwich  noon.  In  the 
tables  showing  tie  position  of  the  sun  for  the  year  1925  the 
apparent  declination  at  Greenwich  noon  on  November  10  is  given 
as  17°  04'  43”  south.  The  south  declination  is  increasing  at 
the  r^te  of  42.37  seconds  for  each  hour  after  Greenwich  noon. 

The  tables  give  declination  for  apparent  (sun)  time.  The  change 
from  apparent  to  mean  noon  can  generally  be  disregarded.,  as  it 
will  never  be  more  than  15  seconds  of  arc. 

The  observation  was  made  9 hours  and  IS  minutes  (=9.3 


hours)  after  Greenwich  noon;  therefore  the  change  in  the  declina- 
tion of  the  sun  since  the  preceding  Greenwich  noon  was 
42.37x9.3  = 394  seconds  = 6 minutes  and  34  seconds. 


Declination  (south)  November  10,  1925  at  Greenwich 


noon  17°  04'  43" 

Correction  to  be  added  for  9.3  hours  6 34 

Declination  at  3:13  P • H 17  11  17 

To  find  the  polar  distance,  add  the  declination  as  above 

found  to  90°:  Declination 17°  11'  17" 

90  00  00 


North  polar  distance  Nov.  10,  1925 
3h  18m  P.M 


107  11  17 


To  find  the  value  of  3 in  the  Formula: 

Latitude  33°  53'  4b" 

Altitude  of  sun  16  22  22 

Polar  distance  107  II  17 

162  27  25 

l/2  of  sum 81  13  42  S 

3 81  13  42 

Latitude  38  53  46 

42  19  56  S-latitude 
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s 

Altitude 


81°  13'  42" 

16  22  22 

64  51  20  S-altitude  of  sun 

81  13  42 

Polar  Distance  107  11  17 

25  57  35  S -polar  distance 

There  are  times  when  the  polar  distance  is  less  than 

S,  but  always  subtract  the  lesser  quantity  from  the  greater. 

All  the  quantities  required  in  the  formula  are  now  known 

except  cot  azimuth  angle.  To  find  that  quantity  proceed  as 

follow's : 


S - latitude  42°  19'  56"  Log  sin 

S - altitude  64  51  20  Log  sin  .... 

S - Polar  Distance 25  57  35  Colog  Cos  . . 

S 81  13  42  Colog  Cos  . . 

Log  cot  2 l/2  azimuth  

divide  log  by  2 to  get  square  root. 

Log  cot  1/2  azimuth  

(the  cologs  of  cosines  are  the  log  cosines 
subtracted  from  10) 

Angle  corresponding  to  log  cot  0.32399  25°  22'  22"  = l/2  azimuth 

Azimuth  of  the  sun  50  44  44 

Angle  between  rod  and  sun +91  19  33 

azimuth  at  station  624 

to  station  625  319  25  11  = 3.  40°  34'  49"  3 

If  the  angle  between  the  rod  and  the  sun  is  plus,  subtract 
it  from  the  azimuth  of  the  sun;  if  minus,  add  it. 

An  example  of  field  notes  for  morning  observations  is  given 

below: 

Instrument,  station  426;  rod,  station  427. 

Latitude,  42°  36'  24". 

Date,  August  14 , 1925; 75th  meridian  time. 


9.32829 

9.95676 

0.04619 

0.81674 

0.64793 

0.32399 
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Vernier 

Read! 

.rigs 

Vertical  Angles  to  Sun 

Rod 

0° 

00' 

00" 

180° 

00' 

00" 

Sun 

312 

40 

00 

132 

40 

00 

38° 

55’ 

00"  Time  of  first 

ppinting  at  sun 
8n  40m  A.M. 

Sun 

312 

50 

30 

132 

50 

30 

39 

04 

00 

Sun 

312 

58 

30 

132 

58 

30 

39 

11 

00 

Sun 

313 

07 

00 

133 

07 

00 

39 

17 

30 

Sun 

313 

14 

00 

133 

14 

00 

39 

22 

30 

Rod 

0 

00 

00 

180 

00 

00 

Reverse 

Telescope 

Rod 

0° 

00' 

00" 

180° 

00' 

00" 

Sun 

313 

39 

00 

133 

39 

00 

39° 

40' 

30" 

Sun 

313 

48 

30 

133 

48 

30 

39 

49 

30 

Sun 

313 

58 

00 

133 

58 

00 

39 

57 

00 

Sun 

314 

08 

30 

134 

08 

30 

40 

03 

00 

Sun 

314 

16 

00 

134 

16 

00 

40 

10 

00  Time  of  last  point 

ing  at  sun 

Rod 

00 

00 

00 

180 

00 

00 

8M- A4m  A.M. 

3134 

40 

00 

395 

30 

00  17  24 

Mean 

of  readings  313°  28'  00". 

Mean  time  of  observa- 

tion  3h  42m 


Subtracting  mean  from  260  gives  mean  angle,  rod  to  sun, 
46®  32’  00"  east  of  south. 


Mean  of  vertical  angles  . 39°  33’  00" 

Correction  for  Refraction 01  10 

Correct  altitude  of  sun  39  31  50 


The  azimuth  is  computed  from  the  field  notes  according  to 
the  formula  given  on  page  I~31. 

Observations  for  august  14,  1925;  o*1  42m  A.:!.,  seventy- 
fifth  meridian  time,  ’hen  it  is  noon  at  Greenwich  it  is  7 A.M. 


on  the  seventy-fifth  meridian  (75  f"  15  = 5;  12  noon  - 5 hours  = 
7 A.  II.  ).  The  mean  of  the  times  of  observation  is  8*1  42mA.M. , 

1 hour  and  42  minutes  (=1.7  hours)  after  7 A.M.  local  time  or 
Greenwich  noon.  In  the  tables  showing  the  position  of  the  sun 
for  the  year  1925  the  sun's  apparent  declination  at  Greenwich 
noon  on  August  14  is  given  as  14°  27’  08"  north.  The  declina- 
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tion  is  decreasing  at  the  rate  of  46.12  seconds  per  each 
hour  after  Greenwich  noon.  The  observation  was  made  1.7 


hours  after  Greenwich  noon,  tnerefore  the  change  in  the 

declination  of  the  sun  since  the  preceding  Greenwich  noon 

is  46.12x1.7  = 74  seconds  = 1 minute  and  14  seconds. 

Declination  (north)  August  14,  1925  at 

Greenwich  noon  14°  27’  08" 

Correction  to  be  subtracted  for  1.7 

hours  1 14 

Declination  at  3h  42m  A.M.  14  25  54 

Subtracting  the  declination  from  90°  gives  the  polar  distance: 

90°  00'  00" 


Declination  14  25  54 

Polar  Distance,  August  14,  1925 


8h  42^  A.M. 

75  34  06 

nd  the  value  of  S : 

Latitude  

42° 

36' 

24" 

altitude  of  Sun  . . . 

39 

31 

50 

Polar  Distance 

75 

34 

06 

157 

42 

20 

l/2  of  Sun 

78 

51 

10  = 3 

S 

51' 

10" 

Latitude  

42 

36 

24 

36 

14 

46  = S-latitude 

S 

51' 

10" 

Altitude  

39 

31 

50 

39 

19 

20  = 3-Altitude 

0 

51' 

10" 

Polar  Distance  

75 

34 

06 

3 

17 

04  = S-polar  distanc 

To  find  the  azimuth 

angle  of 

the 

sun  from  the  data 

given  proceed  as  follows: 


S-latitude  

S-altitude  

S-polar  distance  . . . . 

S 

Log  cot ^ l/2  azimuth 
Log  cot  l/2  azimuth 


- 36°  14'  46" 
= 39  19  20 
= 3 17  04 
73  51  10 


Log  Sin  

Log  sin 

colog  cos  . . . . 
colog  cos  . . . . 


9.77177 

9.30187 

0.00071 

0.71370 

0.28805 

0.14402 


Angle  corresponding  to  log  cot  0.14402  35°  40'  10" 


l/2  azimuth. 

Bearing  of  sun,  71°  20'  20"  (east  of  south) 

360°  00'  00" 

- 71  20  20 

Geographic  Azimuth  of  Sun  288  39  40 

Observed  angle  between  rod 

and  sun  + 46  32  00 

Azimuth  at  station  426  to 

station  427  335  11  40  S.  24°  48'  20" 

Geographic  azimuths  are  counted  clockwise  from  the  south 
(0°  or  360";  west,  90°;  north,  180°;  east,  270°). 

In  case  unfavorable  weather  prevents  the  taking  of  azi- 
muth observations  leave  adequate  marks  at  a point  selected, 
before  proceed  with  the  line,  and  return  later  to  make  obser- 
vations , 

T7atch  error.  - The  instrument  man  must  carry  a reliable 
watch  and  keep  it  in  good  condition.  He  should  ascertain  its 
error  daily  by  comparison  with  telegraphic  time,  which  is  sent 
over  r ‘estern  Union  lines  once  a day.  In  case  he  has  no  oppor- 
tunity to  make  this  comparison  daily  while  running  the  line, 
he  should  do  so  as  often  as  possible,  figure  the  rate  of  error 
per  day,  and  record  the  proper  correction  for  each  azimuth 
observation  made . A watch  error  of  20  seconds  or  less  will 
not  appreciably  affect  the  accuracy  of  the  determination. 

Magnetic  Declination.  - A careful  reading  of  the  needle 
for  magnetic  declination  should  be  made  at  frequent  intervals 
and  recorded  opposite  the  proper  station  number  in  the  note- 
book, Such  determinations  should  be  made  at  each  azimuth  station 
and  at  favorable  points  along  the  line  where  the  needle  is  not 


likely  to  be  affected  by  rails , electric  wires,  or  similar 
disturbing  elements.  At  azimuth  stations  determine  the  magy 
netic  bearing  of  the  azimuth  mark  at  the  time  it  is  estab- 
lished. If  the  line  follows  a railroad,  magnetic  determina- 
tions should  be  obtained  from  a parallel  line  at  a distance 
of  25  yards  from  the  rails  or  vires. 

Field  record.  Complete  field  notes  must  be  kept  by 
the  recorder  in  book  9“923,  to  be  written  in  a plain,  neat 
hand  with  a '-4  pencil.  The  blanks  in  the  title  page  should 
be  filled  in  the  first  day  the  book  is  used. 

The  recorder  must  take  down  the  vernier  readings  as 
they  are  called  off  by  the  transit  man  and  compute  the  mean 
pointings  and  deflection  angles,  giving  proper  signs  to  the 
angles.  He  must  keep  up  with  the  instrument  man  in  these 
computations,  as  they  enable  him  to  note  by  inspection  whether 
the  instrument  man  has  made  errors  in  his  readings  and  call 
attention  to  them  before  the  instrument  is  removed  from  the 
station.  He  should  take  special  pains  to  see  that  the  degree 
and  minute  numbers  for  the  two  verniers  are  consistent  and 
are  recorded  in  the  proper  columns.  A single  line  should  be 
drawn  through  erroneous  records,  which  must  never  be  erased. 

The  notes  are  kept  in  the  following  form: 
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Date,  September  9,  1925 ♦ 


Line  from  Pikeville  to 


Dayton i No 


Sta- 
tion 
No . 


Dis-  ; 

tance:  Vernier 

(ft . ) : A 


Vernier 

B 


Mean 


Deflec- 

tion 

Angle 


Azimuth 


Stadi 


1 


326 


316  51  30 
275  06  30 
: 233  21  00: 


900 


c233  21  00 


1 n 


1 11 


t 11 


1 11 


136  52  30 
95  07  00 
53  22  00 


53  22  00 


316  52  00 
275  06  45 
233  21  30 


233  21  30 


cl. 


123  35  00 


41  45  15 
41  4 15 

•41  45  15 


b 


SI  49  45 


a SI  49  47 


Stadia 

905 

3ta.327“ 
32S  N. 59' 
30'  IT. 


327  : : 279  04  30:  99  05  00:279  04  45:  45  43  15:- : 

: : 324  4S  30:144  49  30:324  49  00:  45  44  15:b127  33  30:Sta. 1330 

:1320  : 7 : :+45  43  45:a127  33  34:— 

327+:  90  Stream  crossing. 

327+:  430  Crossroad  at  Tanbark. 

: :c324  4B  30:144  49  30:324  49  00: : : 

328  : : 342  08  00:162  09  00:342  08  30:  17  19  30: : 

: : 359  27  00:179  28  00:359  27  30:  17  19  0Q:b144  52  45: St . 260 

: 260  : : : — -:al7  19  15:a144  52  43  


a - ' ritten  in  red  ink. 

b - Mr it ten  with  black  pencil. 

c - From  actual  readings;  not  copied  from  the  preceding  record. 

The  record  must  contain  also  a description  of  the  starting  and 
ending  points  of  the  line,  of  each  permanent  mark  established  along 
the  line,  of  each  point  vhich  is  to  be  computed  for  the  use  of  the 
topographer,  and  of  ail  crossings  and  other  landmarks  that  may  be  of 
value  to  him.  Such  descriptions  should  be  concise  yet  full  enough 
to  leave  no  possible  doubt  as  to  the  identity  of  the  points  des- 
cribed. Nach  should  be  supplemented  by  an  explanatory  sketch,  if 
necessary,  showing  the  deflection  angles  to  the  reference  marks,  as 
the  true  azimuths  to  these  marks  are  required.  The  description 
should  begin  on  the  next  line  after  the  angle  record. 

Nxample  of  description  of  permanent  mark: 

Station  1025,  bench-mark  tablet  stamped  "Trav.  Sta.  #4,  1912" 
set  in  sandstone  ledge,  top  of  Malden  Ridge , 3 miles  northwest  of 
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Dayton,  lio.,  at  junction  of  Dayton,  Pikeville , and  iiorgan 
Springs  roads,  325  foot  vrest  of  residence  of  John  Neilson. 
Reference  marks:  Cross  cut  in  ledge  60.25  feet  N.  25° 

30'  1. ; soike  in  root  of  white-oak  tree  14  inches  in  dia- 
meter 75.60  feet  N.  45°  15'  W. 

Examples  of  description  of  points  to  be  computed 
and  other  landmarks: 

Station  625  + 730  feet,  center  of  crossroads  at  Antioch 
Church. 

Station  720  + 320  feet,  east  abutment  of  bridge  over  Glade  Creek. 
Station  732,  road  fork  at  Johnson  blacksmith  shop. 

Station  926  + 210  feet,  center  of  track  opposite  sema- 
phore, Lee  station. 

Station  936  + 3 00  feet,  road  crossing  half  a mile  east  of 
Sequatchie  railroad  bridge. 

Each  point  to  be  computed  should  be  marked  with 
brackets  in  ink  immediately  upon  its  selection  by  the  instru- 
ment man. 

soon  as  the  records  in  a field  book  are  completed, 
it  should,  if  not  needed  for  reference,  be  sent  at  once  to 
the  Survey  office  in  Washington  by  registered  mail.  Tape- 
man's  books  should  be  sent  separate  from  other  notes  and  on 
another  day. 

TRUNK-LINE  TRAVERSES 

The  foregoing  instructions  apply  also  to  trunk-line 
traverses,  for  which  an  accuracy  of  1 in  7,500  is  required. 

The  only  difference  in  methods  between  the  two  grades  of  work 
is  that  much  greater  care  will  be  required  for  each  operation, 
in  both  the  field  and  the  office,  for  the  trunk  lines.  Tem- 
perature corrections  must  be  made,  and  computations  carried  to 
tenths  of  a foot. 
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THAIS  IT- TRAVERSE  COH’UTaTIONS  . 


The  steps  in  traverse  computations  are  set  forth 
below.  The  computations  are  made  in  books  9"92d  and  9*^931* 
The  abstracts  of  results  are  placed  on  long  sheets  of  papers. 
Each  azimuth  computation  is  to  be  made  in  the  field  notebook 
on  the  same  page  with  the  observations,  and  the  results 
written  in  red  ink  in  the  azimuth  column  of  notebook  (see 
pp.  101,  111)  on  the  line  with  the  station  occupied. 

Computers  should  read  carefully  the  "Suggestions  to 
computers"  on  wages  &6”8 7. 

Field  computation  of  azimuth.  - Azimuth  notes  must 
be  computed  as  soon  as  possible  after  observations  are  made 
and  the  results  applied  to  the  deflection  angles.  These 
computations  must  be  made  at  odd  times,  when  they  will  not 
interfere  with  other  work.  Errors  of  closure  in  azimuth 
should  not  be  distributed  until  checked  by  a second  computer 
either  in  the  field  or  in  the  office,  allowance  must  always 
be  made  for  convergence  of  meridians. 

Computation  of  Deflection  Angles.  - The  mean  deflec- 
tion angle  is  combined  according  to  its  sign  with  the  azimuth 
from  the  preceding  station,  and  the  result  placed  in  pencil 
opposite  the  deflection  angle  used.  This  process  is  repeated 
until  the  next  computed  azimuth  written  in  red  ink  is  reached. 

The  last  azimuth  in  pencil  will  probably  not  agree  with 
the  observed  azimuth.  For  any  line  not  running  due  north  or 
south  there  will  be  a discrepancy  between  observed  and  com- 
puted azimuths,  due  solely  to  convergency  of  meridians,  which 
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for  latitude  30°  roll  be  0.5  minute  for  each  mile  run  east 
or  west.  For  latitude  49°  the  amount  will  be  1 minute.  For 
any  latitude  the  convergence  in  minutes  of  arc  will  be  the 
difference  in  minutes  of  longitude  between  the  ends  of  the 
line  multiplied  by  the  sine  of  the  middle  latitude.  For  lines 
running  east  the  computed  azimuth  should  be  less  than  the 
observed.  For  lines  running  vest  it  should  be  greater. 

Adjustment  of  Closing  Srror:  If  no  large  errors 

appear  in  the  results,  the  discrepancy  between  computed  and 
observed  azimuths  at  the  closing  station  is  to  be  divided  by 
the  number  of  stations  and  a proportional  correction  applied 
to  each  penciled  azimuth,  the  corrected  figures  being  written 
in  red  ink.  TJhen  a large  closing  error  is  found  in  a transit- 
traverse  line  look  first  for  a compensating  error  of  1°  or  10° 
in  the  azimuths  or  angles. 

Computations  of  latitudes  and  departures.  - Latitudes 
and  departures  are  to  be  computed  in  book  9“931 * as  shown  below: 
LIUS  FROM  PIKSVILLE  TO  DAYTON,  MO. 


Station 

Azimuth 

Dis- 

tance 

• 

3:  Sine 

Co- 

Sine 

M.  : S . 

326  to  327 

0 t 11 

81  49  47 

ft. 

900 

0.990 

0.142 

ft.  :ft. 
:123 

ft.  : ft, 
: 891 

327-430  feet 

127  33  34 

430 

.793 

.610 

262:  — 

: 341 

327-430  ft. 
to  328 

127  33  34 

690 

.793 

.610 

262: 

128: 

134: 

543: 

: 1232 
: 706 

Natural  sines  and  cosines  for  the  azimuths  given  are 
written  in  the  appropriate  columns.  By  means  of  Creil ls 
tables  the  products  of  these  quantities  by  distances  are  found 
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and  placed  in  the  proper  columns.  The  sines  multipled  by 
the  distance  give,  departures  east  or  west.  Ylhen  the  sine  is 
positive,  the  new  point  is  west;  when  negative  it  is  east. 
Cosines  multipled  by  distances  give  latitudes  north  or  south. 
Then  the  cosine  is  negative,  the  new  point  is  north;  when  posi- 
tive it  is  south.  The  direction  of  the  new  point  can  readily 
be  determined  by  noting  the  azimuth,  remembering  that  0° 
azimuth  is  for  a line  running  due  south,  90°  for  a line  due 
west,  180°  for  a line  north,  and  270°  for  a line  east.  In 
the  example  given  in  the  above  table  the  azimuth  81°  49’  47% 
being  between  due  south  and  due  wrest,  will  be  to  a point  south- 
west. Four  : decimal  places  in  sines  and  cosines  should  be  used 
when  distances  are  greater  than  1,000  feet. 

TJhen  the  Gurden  traverse  tables  for  distances  1 to  100 
for  single  minutes  of  arc  are  available,  the  latitudes  and 
departures  may  be  written  in  the  north,  south,  east,  and  west 
columns  direct  for  each  azimuth  and  distance. 

•henever  a point  is  reached  for  which  the  latitude  and 
longitude  are  desired,  as  at  327+430  feet  in  the  example,  leave 
six  blank  spaces  for  the  computation.  The  data  for  the  compu- 
tation for  such  a point  are  found  from  the  record  on  page  1-38 
as  follows:  For  the  crossroad  at  Tanbark  post  office,  which 

is  on  the  line  between  stations  327  and  328,  the  azimuth  is 
the  same  as  to  station  328.  The  distance  by  measurement  is 
that  given,  430  feet  from  station  327.  In  order  to  make  the 
computations  continuous,  station  328  is  taken  as  1,320  - 430 
890  feet  from  the  intermediate  point  used,  the  azimuth  being  the 
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same  for  both  points. 

Computation  of  latitude  and  longitude.  - The  next  step 
in  this  work  is  the  computation  of  latitude  and  longitude. 

These  should  be  determined  for  important  points  a mile  or  less 
apart,  assume.,  for  illustration,  that  for  station  326  (p.  I~33) 
the  coordinates  have  been  completed,  and  that  327  + 430  feet 
is  the  next  location  desired,  Bach  of  the  four  columns  - north, 
south,  east,  and  west  - is  summed;  the  difference  between  the 
sums  of  the  north  and  south  columns  is  pla.ced  in  the  column 
of  tne  greater,  and  the  difference  between  the  east  and  west 
columns  is  placed  in  the  column  of  the  greater.  The  computa~ 
tions  of  latitude  and  longitude  and  the  descriptions  of  the 
points  are  placed  on  the  right  hand  page  of  tne  book  opposite 
the  group  of  stations. 

The  logarithms  of  the  geodetic  constants  for  metric 
measures,  called  "The  A,  B.  C factors,"  are  on  pages  219-290 
of  "Geographic  Tables  and  Formulas"  (U.  8.  Geological  Survey 
Bulletin,  650).  Factors  A and  B are  used  to  give  decimal 
places  only.  These  will  be  practically  constant  for  a distance 
of  1C  or  15  miles  north  and  south,  the  value  for  the  middle 
latitude  being  used. 

For  the  example  on  page  1-41: 


Log  Distance  134  (north)  2.12710 

Log  to  reduce  feet  to  meters  9.48402 

Log  B for  latitude  39°  00'  8. 31093 

0.12205 


The  sum,  0.12205,  is  the  logarithm  of  change  in  latitude  in 
seconds  between  station  326  and  327  + 430  ft.  1.32"  (north). 
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For  change  in  longitude : 


Log.  distance  1,232  (west)  3*09061 

Log.  to  reduce  feet  to  meters  9*43402 

Log  a for  latitude  39°  CO  * 00"  3.50914 

Log  secant  of  middle  latitude  0.10950 

Log  of  change  in  longitude  in  seconds  ..  1.19327 

New  point  west  15*61" 


These  differences  are  to  be  added  to  the  latitude  and 
longitude  of  station  326. 

rThen  the  survey  tables  of  M and  P factors,  prepared 
by  D.  H.  Baldwin,  are  available  the  computation  of  changes 
in  latitude  and  longitude  may  be  materially  shortened  by 
adding  log  II  to  the  log  of  distance  north  or  south  for  change 
in  latitude  and  by  adding  log  1 to  the  corresponding  distance 
east  and  west  for  the  change  of  longitude. 

The  foregoing  computation  would  then  be  written  as  follows: 
For  the  latitude  change: 


Log  distance  134  (north)  2.12710 

Log  I.I  for  latitude  39°  00'  7*99495 

Log  of  change  in  latitude  in  seconds  ...  0.12204 


(The  difference  in  the  fifth  place  is  the  result  of 
carrying  forwrard  decimals  from  the  sixth  place  in  the  first 
computation. ) 

For  the  longitude  change: 


Log  distance  1,232  (west ) 3*09061 

Log  P for  middle  latitude  5.10266 

Log  of  change  in  longitude  in  seconds  ..  1.19327 


To  check  the  plotting  of  positions  on  topographer’s 
field  sheets  the  distance  between  successive  positions  must 
be  computed.  As  few  lines  are  as  much  as  one  mile  in  length 
and  none  over  2 miles,  the  latitude  and  departure  can  with 
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sufficient  accuracy  be  taken  as  the  base  and  perpendicular  of 
a plane  triangle.  The  distance  sought  rill  be  the  hypothenuse 
and  its  square  rill  be  equal  to  the  sum  of  the  squares  of  the 
base  and  altitude.  For  distances  less  than  10,000  feet  Bar- 
low’s tables  should  be  used  in  finding  squares  dr-  square  roots 
The  distance  should  be  written  in  red  ink,  enclosed  in  a 
circle,  on  the  right-hand  page  of  the  computation  book  in  the 
blank  space  between  the  entries  for  the  two  stations  referred 
to.  after  the  record  is  complete  its  accuracy  may  be  tested 
by  computing  a side  from  the  given  distance  (hypothenuse)  and 
the  other  side. 

adjustment  of  closures.  - These  operations  are  repeated 
for  each  selected  point  until  the  traverse  line  closes  back 
on  itself  or  ties  to  another  point  previously  determined.  The 
erros  of  closure  for  a 15  minute  quadrangle,  if  not  in  excess 
of  1 second  in  latitude  or  1^  seconds  in  longitude,  may  be 
distributed  proportionately  between  initial  and  closing 
points,  provided  the  error  is  not  greater  than  1 in  5 >000 
parts  of  the  distance  between  them  for  ordinary/-  lines  or  1 
in  7>500  for  trunk  lines. 

Jrrors:  h'here  so  many  operations  are  involved,  errors 

are  likely  to  creep  into  the  computations.  Therefore,  each 
step  of  the  work  should  be  checked  as  well  as  possible.  The 
azimuth  computation  may  be  compared  with  the  observed  magnetic 
bearings,  but  because  of  the  possibility  of  local  variation 
little  dependence  can  be  placed  on  this  comparison  as  a check. 
If  the  computed  and  observed  azimuths  for  a line  differ  about 
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10  minutes,  look  for  an  error  of  that  amount  in  the  deflec- 
tion angle  or  in  the  adding  and  subtracting  of  deflection  angles 
to  azimuths.  If  the  difference  is  larger,  it  is  very  likely 
that  a wrong  sign  has  been  used  for  a deflection  angle.  To 
find  the  error,  divide  the  difference  by  2 and  look  for  a 
deflection  angle  with  an  incorrect  sign  equal  to  the  quo- 
tient. drrors  of  about  130°  result  if  the  recorder  places 
the  vernier  readings  in  the  wrong  columns.  3v  a careful 
inspection  of  the  records  it  is  sometimes  possible  to  detect 
such  an  error.  i.Iany  errors  are  due  to  incorrect  multiplica- 
tion by  the  distance,  to  the  decimal  point  being  in  the  wrong 
place  or  to  the  product  being  written  in  the  wrong  column, 
etc.  The  latitudes  and  departures,  as  well  as  the  other 
steps  in  the  work,  should  be  computed  by  two  persons  working 
independently  of  each  other;  after  each  has  completed  each 
step  of  the  work  the  results  should  be  compared  and  differ- 
ences corrected  and  verified. 

A plat  must  be  made  by  the  computer  on  an  approximate 
scale  of  5 miles  to  1 inch,  on  one  or  more  pages  of  book  9~931 
for  each  group  of  traverse  notes.  In  the  center  of  the  plat 
of  each  circuit  write  the  length  of  the  circuit  and  the  closing 
error. 


( 


I 
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Plane  Table  Triangulation 


This  type  of  triangulation  is  highly  efficient  and 
economical  and  should  be  used  throughout  this  Region  where- 
ever  possible.  The  engineer  should  bear  in  mind  that  plane 
table  triangulation  is  a break-down  net  from  first,  second,  or 
third  order  control.  Since  the  accuracy  of  this  break-down 
net  will  not  be  as  great  as  that  of  first,  second,  or  third 
order  control,  it  will  be  within  the  plotting  limits  of  the 
scale  on  which  the  planimetric  map  is  to  be  compiled. 

Field  Party:  The  party  for  plane  table  triangulation 

should  consist  of  an  instrument  man,  being  chief-of-party, 
and  one  assistant  or  helper.  In  most  cases  two  assistants 
will  not  be  found  of  value  because  they  will  only  lead  to 
confusion  and  more  expense  for  the  party  as  a whole.  In 
some  cases  however,  such  as  on  pack  trips,  an  extra  man  may 
be  found  useful  in  making  and  breaking  camp.  In  this  case, 
the  chief-of-party  should  use  his  judgment  as  to  the  number 
of  helpers  necessary.  Care  should  be  taken  in  selecting  a 
helper  for  this  type  of  work  as  the  hours  and  working  condi- 
tions are  considerably  different  from  what  the  average  young 
man  is  accustomed  to  and  consequently  if  he  becomes  dissatis- 
fied easily  he  may  not  remain  long  with  the  job. 

Equipment:  The  party  will  be  equipped  with  a suit- 

able automobile,  preferably  of  the  panel  body  type,  with 
sufficient  gas  capacity  to  enable  long  trips  between  filling 
stations.  The  following  equipment  will  be  furnished: 
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1 - 18-Power  Alidade  with  18"  Blade 
1 - 30x36"  Plane  Table  Board 
1 - Tripod  with  Johnson  Head 
1 - 14  Foot  Stadia  Rod 

1 - 100’  Steel  Tape 

2 - Hand  Axes 

2 - Double  Bit  Axes 

1 - Hand  Saw 

2 - Chisels 

1 - Heavy  Machine  Hammer 
1 - Pair  Binoculars 
1 - Crow  Bar 
1 - Set  of  Number  Dies 
1 - Set  of  Letter  Dies 
1 - Geodetic  Scale 
1 - Flat  Boxwood  Scale 
1 - Set  of  Drafting  Tools 
1 - Stereoscope  - Portable  Type 
Supply  of  T'Tire 
Nails 
Flagging 

The  party  should  carry  onl}r  that  equipment  which  is 
essential.  Too  much  equipment  is  only  in  the  wa y and  tends 
to  make  travel  slow,  as  well  as  adding  to  the  chance  of  loss 
and  breakage. 

Supplies : The  chief-of -party  will  be  furnished  with 

sufficient  plane  table  sheets  mounted  on  metal  to  cover  the 
entire  project,  all  necessary  stationery  with  stationery 
cabinet  or  field  chest,  a set  of  stereoscopic  photographs 
covering  the  entire  area,  and  a set  of  the  best  existing  maps. 

Approach  to  !7ork:  Before  entering  upon  a Forest,  the 

chief-of-party  should  introduce  himself  to  the  Supervisor  and 
all  of  the  rangers  on  whose  districts  he  expects  to  work.  He 
should  explain  briefly  the  type  and  purpose  of  his  work.  In 
this  manner  the  personnel  of  the  Forest  will  understand  his 
needs  and  vail  be  able  to  assist  him  greatly  in  locating 
found  section  corners,  trails,  roads,  etc. 
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In  cases  where  the  work  extends  upon  private  property, 
the  chief -of-party  should  always  yet  permission  from  the  owner 
of  the  property  (or  some  one  authorized  to  give  this  permission) 
before  entering  upon  their  land.  In  some  cases  it  is  not  only 
unwise  but  unsafe  as  well  to  enter  upon  private  ground  without 
first  gaining  permission  even  though  the  land  may  not  be 
fenced  or  posted. 

The  chief- of-party  will  find  that  he  will  seldom  be 
excluded  from  private  property  after  he  has  made  his  purpose 
clear  to  the  owner.  On  the  other  hand,  if  he  does  not  do  this 
his  flags  will  usually  be  torn  down  since  the  reason  for  their 
presence  is  not  known. 

Care  of  Alidade:  Too  much  emphasis  can  not  be  placed 

on  the  care  in  handling  and  transportation  of  instruments. 

Every  employee  entrusted  with  instruments  in  the  field  is 
expected  to  keep  them  clean  and  in  adjustment,  to  protect 
them  from  undue  wear,  and  to  return  them  to  the  Engineering 
Equipment  Custodian  in  condition  for  immediate  use. 

Every  party  chief  should  provide  himself  with  a few 
simple  tools  such  as  a small  pair  of  pliers,  a small  screw 
driver,  brass  nails,  oil,  and  whatever  else  he  thinks  is 
necessary  to  make  minor  repairs  on  his  equipment.  Field  work 
should  never  be  delayed  by  sending  an  instrument  awa y for 
small  repairs.  Crude  repairs  may  often  be  made  to  serve  while 
another  instrument  is  being  procured. 

Adjustment  of  Alidade:  The  object  glasses  and  eye 

piece  must  be  properly  focused.  The  cross  wires,  projected 
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against  soma  distant  object  should  appear  immovable  when 
the  eye  only  is  moved.  Before  adjusting,  the  plane  table  must 
be  firmly  set  up  and  carefully  leveled.  Before  attempting  to 
adjust  an  instrument  it  must  be  made  certain  that  the  appar- 
ent trouble  is  not  due  to  some  loose  part  or  parts,  such  as 
screws,  object  glass,  eye-piece,  etc.  rTien  adjusting,  all 
screws  should  be  tight  enough  to  hold  but  care  should  be 
taken  not  to  injure  the  threads  or  put  a strain  on  any  one 
part.  Special  care  should  be  taken  not  to  strain  the  cross 
hair  screws . 

Collimation:  rrith  the  alidade  resting  on  a level  sur- 

face, sight  the  vertical  wire  on  some  nearby  object,  then  by 
raising  and  lover  m g the  telescope  observe  whether  the  cross 
wire  remains  on  this  object.  If  the  wire  is  found  to  be  out 
of  its  true  vertical  position,  loosen  the  screws  on  the  cross 
wire  ring  and  by  d slight  shift  in  the  position  of  the  ring, 
bring  the  vertical  wire  into  its  true  vertical  position.  For 
triangulation,  the  ring  screw  on  the  telescope  tube  should  be 
tightened  and  the  telescope  never  revolved  about  its  axes. 

It  is  sometimes  advisable  to  have  a small  set  screw  to  hold 
the  telescope  in  a locked  position  in  case  the  ring  screw 
does  not  hold  tight  enough. 

Circular  Level:  Place  the  alidade  on  a level  surface 

, and  bring  the  bubble  to  the  center  of  the  glass  by  means 
of  the  adjusting  screws. 
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Ruler:  So  long  as  but  a single  edge  of  the  ruler  is 

used  it  makes  no  difference  in  the  results  whether  or  not 
the  ruler  and  the  line  of  sight  are  parallel. 

Flagging  Stations:  T.Then  starting  the  process  of 

flagging  a quadrangle,  it  will  usually  be  found  helpful  to 
flag  all  existing  first,  second,  and  third  order  triangula- 
tion stations  first,  using  large  quadrapods  carrying  a flag- 
pole and  4 logs  which  form  the  f raise  for  a skirt  near  the 
top.  (See  Page  I“53* ) This  skirt  increases  the  distance 
from  which  the  flag  may  be  seen  about  double  that  of  a 
single  pole  and  flag. 

After  existing  stations  have  been  flagged,  plane 
table  or breakdown  stations  may  then  be  flagged. 

For  good  control  these  break- down  stations  should 
be  spaced  three  to  five  miles  apart,  and  in  no  case  over 
seven  miles  apart.  Since  these  stations  are  so  close  to- 
gether, it  is  not  always  possible  to  set  them  on  high  points. 
However,  high  prominent  points  should  always  be  used  if  they 
are  available.  These  stations  can  be  flagged  either  with  a 
flagpole  nailed  to  the  top  of  a tree,  or  if  in  barren  country 
a quadrapod  with  flagpole  and  skirt  or  rock  cairn.  (See  Page 
I’53.) 

Care  should  be  taken  when  flagpoles  are  nailed  to  tree 
tops  since  they  are  tne  most  likely  to  be  blown  down.  The 
main  stem  of  the  tree  should  be  cleared  of  all  limbs  for 
about  six.  feet  below  the  top  (see  Page  1-53).  The  top  tuft 
of  the  tree  should  then  be  cut  off.  Tie  flagpole  should 
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overlap  the  tree  stem  for  about  three  feet  and  nailed  to 
it  with  two  or  three  nails  long  enough  to  allow  them  to 
be  clinched.  Then  wire  with  14~gauge  soft  iron  wire  and 
twist  ti/ghtly. 

In  case  a quadrapod  with  skirt  is  used,  the  skirt 
should  be  slit  with  a knife  at  several  places  to  let  the 
wind  through.  In  some  localities,  around  picnic  areas  for 
instance.  There  there  is  danger  of  the  flag  being  removed 
and  used  for  other  purposes,  it  is  wise  to  slit  all  the 
flags.  This  slitting  renders  them  useless  for  dish  rags 
but  still  leaves  them  visible  for  tri angulation. 

The  chief-of-party,  of  course,  must  use  his  judgment 
as  to  the  selection  of  flagging,  depending  in  all  cases  upon 
the  distance  from  which  the  station  is  to  be  viewed.  For 

instance,  a flag  which  will  show  up  against  the  sky  from 

\ 

the  point  of  vision,  red  flag,  should  predominate  over  the 
white.  In  open,  untimbered  country  a tree  about  ten  feet 
high  can  be  transplanted  and  placed  by  wiring  to  stakes. 

This  usually  makes  a station  which  can  be  seen  much  better 
than  one  with  either  red  or  white  flags. 

In  high,  barren  country  where  flagpoles  are  scarce, 
it  is  usually  better  to  take  time  to  erect  a cairn.  A cairn 
six  feet  high  can  be  seen  as  far  as  twenty  miles,  and  will 
not  be  blown  down . If  a cairn  is  set,  all  other  cairns  in 
the  vicinity  should  be  torn  down  to  avoid  confusion  in  pick- 
ing the  right  one  when  sighting  back.  For  reference  see 
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Page  I~91  for  curvature  and  refraction  correction  in  feet 
and  miles. 

Station  Marking : All  stations  shall  be  marked  as 

shown  on  Page  I- 54* 

The  left-hand  sketch  shows  the  standard  pipe  and 
cap  marking  used  for  open,  untimbered  country.  This  pipe 
is  driven  into  the  ground  to  such  a depth  that  it  will  not 
extend  above  the  ground  more  than  six  inches.  The  cap  shall 
he  stamped  with  the  letters  'US  F S"  and  the  number  of  the 
station,  such  as  P-127,  etc. 

Tie  right-hand  drawing  shows  the  typical  marking  for 
stations  where  the  flags  are  placed  in  trees.  A cut  washer 
lg"  in  diameter  or  larger  may  be  used.  It  is  marked  in  the 
same  manner  as  the  cap  on  the  pipe,  and  nailed  to  the  base 
of  the  tree  about  eight  inches  above  the  ground.  Care  should 
be  taken  to  keep  this  marker  low  on  the  tree.  In  the  event 
the  treet  is  cut,  the  marker  will  not  be  destroyed. 

The  center  drawing  on  Page  I-54  shows  the  type  of  mark- 
ing used  on  peaks  or  rock  knobs  where  no  trees  are  available. 

A cross  about  three  inches  long  and  l/4"  deep  is  cut  in  the 
rock.  This  may  be  done  with  a chisel  or  some  other  cutting 
tool.  Care  should  be  taken  to  place  this  marker  on  the  high- 
est point  of  the  mountain  to  avoid  the  necessity  of  future 
parties  having  to  make  a search  for  its  recovery. 

The  numbering  system  for  stations  should  be  as  follows: 
Aach  chief-of -party  should  start  with  the  number  "one"  and  con- 
tinue in  numerical  order  as  long  as  he  does  this  type  of  work 
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for  the  Forest  Service.  For  example,  if  his  last  number  on 
a sheet  is  200  when  he  quits  work  for  the  ranter,  his  next 
number  in  the  spring  will  be  201.  In  this  manner  he  will 
never  have  a number  repeated  which,  of  course,  would  cause 
confliction  in  the  office  files. 

Jach  number  should  be  preceded  by  the  initial  of  the 
surname  of  the  chief- of -party.  This  letter  will  always  give 
a clue  as  to  the  person  setting  the  station  and  also  avoid 
confusion  if  two  parties  are  working  close  together. 

Cutting  in  Stations:  as  soon  as  a full  quadrangle 

is  flagged  and  marked  the  chief- of -party  should  then  start 
cutting  in  and  locating  the  stations  he  has  set.  This  is 
done  by  first  occupying  the  previously  established  U.  S. 
Geological  Survey  and  U.  5.  Coast  and  Geodetic  Survey  triangu- 
lation stations.  Time  will  be  saved  by  cataloging  each  of 
these  stations  and  entering  below  the  name  of  the  station, 
the  number  of  the  plane  table  stations  which  can  be  seen  from 
it.  This  catalog  should  be  made  as  the  plane  table  stations 
are  being  set.  This  list  can  then  be  used  as  a check  list 
when  the  latter  stations  are  cut  in.  This  makes  it  almost 
impossible  to  omit  a station.  1 Tien  the  first  station  is 
occupied,  a permanent  north  arrow  should  be  drawn  on  the 
plane  table  sheet  for  use  in  rapidly  orienting  the  plane 
table  board  on  the  foliowring  stations. 

VJhen  using  a scale  of  one  inch  = 1 mile,  it  is  not 
necessary  to  set  the  plane  table  directly  over  the  station 
mark.  However*  in  no  case,  should  the  table  be  set  eccentric 
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TJhen  working 


to  the  station  signal  by  more  than  10  feet, 
at  a scale  of  2"  = 1 mile,  the  table  should  be  set  directly 
over  point  of  the  station  occupied  and  in  case  this  can  not 
be  done,  the  eccentric  distance  from  the  signal  must  be 
measured  and  plotted  on  the  sheet.  The  lines  from  this  sta- 
tion Yri.ll  then  radiate  from  the  newly  plotted  position. 

Utmost  care  should  be  used  in  leveling  and  orienting 
the  table.  The  most  distant,  pre-established  station  should 
be  used  for  orientation,  and  lines  drawn  to  new  stations 
should  always  be  extended  the  full  length  of  the  blade.  The 
approximate  location  along  this  line  should  be  esti.  i ried  and 
a light  circle  drawn  around  it.  This  sometimes  saves  confu- 
sion in  crossing  the  right  lines  when  the  station  is  sighted 
from  other  point. 

after  all  U,  3.  Geologocal  Survey  and  U . S . Coast  and 
Geodetic  Survey  trian:ulation  stations  have  been  occupied,  the 
strongest  plane  table  stations  should  be  occupied  in  the  order 
of  their  strength.  In  no  case  shall  a station  have  less  than 
three  cuts  to  it , nor  shall  it  be  over  two  stations  removed 
from  third  order  triangulation.  Sufficient  stations  should 
always  be  set  along  the  sheet  edges  to  insure  ties  to  the 
adjacent  quadrangles,  and  the  points  should  not  be  over  five 
miles  apart  and  common  to  both  sheets.  In  other  words,  they 
will  be  within  one  inch  of  the  outside  minute  lines  of  the 
sheets.  The  stations  near  the  corners  of  these  sheets  should 
be  close  enough  to  each  corner  so  that  they  may  be  plotted  on 
the  three  adjacent  sheets,  since  this  is  the  weakest  point  on 
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the  sheet  and  consequently  needs  the  most  checking. 

If  two  sheets  fail  to  close  with  respect  to  each  other 
by  more  than  one  second  of  latitude  or  longitude , an  error 
should  be  looked  for  and  the  sheets  closed  within  this  limit. 
In  case  a scale  larger  than  1"  = 1 mile  is  used  sheets  should 
close  to  .01"  with  respect  to  each  other. 

At  the  same  time  stations  are  cut  in,  all  available 
section  corners  should  be  cut  in  and  plotted,  at  least  one 
section  corner  per  township  should  be  found  and  plotted. 

These  corners  should  preferably  be  at  township  corners,  or 
along  township  or  range  lines  as  these  are  the  most  likely  to 
be  correct.  These  corners  are  very  essential  to  the  compila- 
tion of  the  final  map.  Then  it  is  impossible  to  identify 
these  corners  on  the  photographs,  it  is  much  better  to  show 
their  latitude  and  longitude  on  the  plane  table  sheet  and 
leave  the  point  unidentified  on  the  photograph.  Doubtful 
identification  should  be  avoided  altogether. 

Identification  of  Control:  dvery  triangulation  station 

should  be  identified  on  the  photograph  by  marking  with  a pin 
hole  and  circling  with  black  ini-:,  and  numbering  on  both  front 
and  back  sides  with  black  ink.  In  case  a station  can  not  be 
identified  positively,  an  eccentric  station  should  be  estab- 
lished on  some  definite  mark  on  the  photograph.  The  method 
for  doing  this  is  shown  on  Pages  I“59,  1-60,  and  I-6l.  Page 
I- 59  shows  a mountain,  the  top  of  which  lacks  definite  marks 
and  is  too  rounding  to  pick  the  definite  top  at  which  the  sig- 
nal was  set.  In  this  case  a tree  or  some  other  prominent 
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object  such  as  a large  boulder,  clump  of  brush,,  etc.,  may 
be  used  as  a picture  point.  The  instrument  is  set  up  over 
the  station  and  oriented,  a distance  is  then  shot  to  the 
picture  point  and  its  true  position  with  reference  to  the 
original  station  is  plotted.  Then  the  tree  itself  is  needle- 
pointed  and  labeled  - Picture  Point  for  Station  F~320,  or 
whatever  it  may  be.  No  attempt  is  made  to  identify  the 
station  itself. 

Page  1-60  shows  a station  which  is  located  in  open 
sagebrush  country  where  no  definite  objects  can  be  located 
at  the  station.  In  a case  of  this  kind,  a distance  is  also 
taken  to  some  definite  object.  It  can  be  a house,  road, 
intersection,  field  corner,  etc.  This  object  is  picked  on 
the  photograph  and  marked  in  the  same  manner  as  referred  to 
in  the  preceding  paragraph.  No  attempt  should  be  made  to 
identify  the  original  station. 

In  some  cases  where  the  terrain  is  heavily  timbered, 
(see  Page  I-6l)  and  salient  points  are  not  easily  found,  the 
station  may  be  used  by  setting  a picture  point  on  a lone  tree 
or  cutting  in  the  timber  such  as  a fire  line.  Page  I-6l  shows 
where  a point  of  timber  has  been  used  as  a picture  point.  It 
may  be  necessary  to  make  a plane  table  traverse  to  reach  this 
point  from  the  original  station,  but  in  any  case  it  must  be 
made,  otherwise  the  station  is  useless  as  a control  point. 

All  stations  should  be  identified  in  the  field  at  the 
time  they  are  set . It  has  been  found  very  unsatisfactory  to 
attempt  to  identify  control  points  in  the  office.  One  station 
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inis “identified  on  a quadrangle  throws  doubt  on  the  remaining 
stations,  regardless  of  the  fact  that  they  may  be  perfect  for 
location  and  identification. 

Inking  Sheets:  After  all  stations  on  the  plane  table 

sheet  have  been  cut  in  the  sheet  is  ready  to  be  inked  with 
black  waterproof  ink.  All  lines  of  visibility  should  be 
lightly  inked  between  stations  and  a circle  about  l/lO"  in 
diameter  dravm  around  each  station.  The  station  number  and 
the  photograph  number  upon  which  it  is  identified  should  be 
lettered  above  the  station.  This  operation  should  be  done 
in  the  field  vihen  the  sheet  is  finished.  The  latitude  and 
longitude  for  the  station  should  be  scaled  off  to  the  near- 
est l/4  second  and  lettered  below  the  station.  This  latter 
operation,  however,  may  be  done  at  some  later  date. 

Description  of  Stations  and  Bearings:  Bvery  station 

■y.'mch  bears  a number  should  be  described  with  reference  to  the 
nearest  town,  giving  mileages,  directions,  relation  to  land 
marks,  etc.  It  must  be  so  described  that  a person  who  has 
never  seen  the  locality  will  bd  able  to  find  the  station  with 
the  least  possible  difficulty.  This  description  must  be  made 
in  the  field  before  leaving  station,  and  in  no  case  should  the 
chief-of-party  rely  on  his  memory  to  make  the  description  at 
a later  date.  The  description  blanks  provided  for  this  pur- 
pose (Seepage  I— 6 5 ) also  have  spaces  for  the  date,  latitude, 
and  longitude,  class  of  work,  etc.,  which  should  all  be  filled 
in.  At  the  lower  part  of  the  blanks,  a space  is  provided  for 
showing  the  distances  and  true  bearings  to  all  other  visible 
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stations.  This  space  may  be  filled  in  at  some  later  date. 

This  information  is  obtained  by  scaling  the  distances  between 
the  stations  and  measuring  the  angles  from  north  or  south  by 
means  of  a protractor.  The  blanks  should  be  assembled  in 
numerical'  order  and  turned  over  to  Surveys  & Maps  for  typipg 
in  book  form. 

Towers:  Towers  may  be  of  several  different  types.  In 

oak  brush  country  where  cover  is  not  over  ten  or  twelve  feet 
high,  small  portable  towers  may  be  used,  and  moved  from  one 
point  to  another  by  simply  dismantling.  These  towers  should 
be  constructed  in  such  a -way.  that  the  plane  table  or  instru- 
ment is.  supported  from  a tripod  coming  through  the  center  of 
the  platform  and  is  entirely  disconnected  from  the  platform 
and  tower  supporting  the  weight  of  the  instrument  man.  The 
legs  of  the  plane  table  tripod  may  be  strapped  to  the  inside 
of  the  tower  tripod  legs  at  the  top  and  the  tower  tripod 
itself  made  rigid  by  means  of  guy  wires. 

Uhen  coverage  is  much  taller  this  same  tower  may  be 
constructed  higher  to  obtain  visibility  and  guard  rails 
should  be  constructed  around  the  platform  for  the  safety  of 
the  instrument  man. 

In  some  cases  where  timber  is  very  close  together  a 
tower  may  be  constructed  from  a group  of  trees  by  first  cutting 
out  the  top  and  pulling  the  outside  trees  together  to  form  the 
frame  for  the  platform  and  using  a center  tree  for  the  instru- 
ment stand. 
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Experience  is  the  best  teacher  in  the  const  ruction 
of  improvised  towers  since  every  one  will  be  different  and 
require  a different  method  of  approach. 

Pack  Trips:  In  isolated  mountain  country  where 

roads  are  scarce  it  will  always  be  found  advisable  to  use 
pack  horses.  Full  pack  equipment  can  usually  be  secured 
from  the  party  renting  out  the  horses.  For  a trip  of  two 
v,Teeks  or  more  it  is  best  to  use  four  horses  ~ one  for  each 
of  two  men,  and  two  pack  horses  for  supplies.  The  alidade 
should  always  be  carried  in  a pannier , in  its  packing  box. 

The  packing  box  should  be  filled  with  crumpled  newspaper  so 
that  the  instrument  will  not  be  jarred  in  any  vray.  The 
plane  table  board  may  be  carried  flat  on  top  of  one  pack 
outfit  while  the  tripod  may  be  carried  on  the  other.  Always 
make  sure  that  the  paper  sheet  of  the  board  faces  upward  - 
otherwise,  the  pack  saddles  will  wear  holes  through  the  paper 
within  a few  miles.  The  legs  of  the  tripod  should  be  packed 
so  that  the  points  of  the  legs  are  pointed  to  the  rear.  This 
is  a safety  measure  and  prevents  injury  in  case  the  horse  falls. 
Only  essential  cooking  equipment  should  be  carried  since  it 
is  bulky  and  hard  to  pack.  Food  aay  be  selected  from  the 
Forest  Service  ration  lists. 

If  the  party  is  making  a pack  trip  for  the  first  time 
is  is  wise  to  take  along  an  experienced  packer.  There  are  a 
good  many  tricks  in  packing  which  can  be  more  easily  learned 
from  watching  someone  experienced  than  by  trial  and  error. 
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Summary:  Regardless  of  type  of  control  follow  all 

rules  rigidly. 

ITo  line  should  be  shot  which  is  longer  than  the  base 
••of  orientation.  Neither  should  a line  be  resected  from  a 
station  if  the  line  is  longer  than  the  base  of  orientation. 

Photo  identification  of  stations  should  be  done  in 
the  field  at  the  station.  This  identification  should  be 
very  carefully  checked.  Sometimes  two  different  sections 
of  the  country  several  miles  removed  from  each  other  will 
appear  almost  identical  on  the  photographs.  Chances  of 
misidentifying  points  in  these  sections  may  be  eliminated 
if  the  photographs  are  laid  out  in  mosaic  form  and  distances 
between  control  stations  checked  with  reference  to  these  same 
distances  and  angles  on  the  plane  table  board.  Then  if  a 
point  is  misidentified  by  any  great  amount,  it  will  imme- 
diately be  discovered. 

Never  three-point  station  locations.  This  is  a pro- 
cess for  an  expert  and  even  he  will  make  mistakes  by  using 
this  method. 

If  an  error  appears  in  the  work,  do  not  hesitate  to 
erase  a station  and  start  over. 

CONSTRUCTION  OF  PROJECTIONS  (As  given  by  U.  S.  Geological  Survey) 

For  making  a polyconic  projection  by  this  method  it  is 
necessary  to  have  a metal  straightedge  graduated  in  inches,  with 
one  inch  at  one  end  subdivided  into  hundredths  of  an  inch,  the 
scale  being  standardized,  and  the  straightedge  being  as  long  as 
the  longest  dimensions  of  the  projection;  a good  rigid-beam 
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compass  with  micrometer  movement;  a hard  chisel-point  pencil, 
a plotting  needle,  and  the  tables  in  this  publication. 

To  illustrate  this  method  the  construction  of  a poly- 
conic projection  on  a scale  of  1:63j360  of  the  30-minute 
quadrangle  lying  between  north  latitudes  39°  00’  and  39°  30’ 
and  between  west  longitudes  105°  00'  and  105°  30’  is  described 
on  Page  1-75  • The  projection  will  show  each  5 minute  meri- 
dian. and  parallel.  The  central  meridian  of  the  projection 
will  represent  the  meridian  of  longitude  105°  15'  and  will 
be  used  for  construction  only.  Likewise,  the  perpendicular 
crossing  the  central  meridian  at  latitude  39°  15'  will  be 
used  for  construction  only.  The  geometry  of  the  construction 
given  is  slightly  different  from  previously  established  prac- 
tice, ovdng  principally  to  an  effort  to  eliminate  the  plotting 
of  the  small  ordinates  of  curvature,  which  is  very  difficult 
in  a projection  of  a small  quadrangle. 

On  Page  I- 75  the  group  of  ordinates  and  meridional 
distances  computed  for  latitude  39°  may  safely  be  used  for 
all  latitudes  between  33°  30'  and  39°  30'  without  interpola- 
tion between  the  values  given  and  those  computed  for  lati- 
tudes 3SC  and  40°.  The  meridianal  distance  for  5'  of  lati- 
tude is  found  to  be  5-740  inches;  for  10',  11,497  inches; 
and  for  15',  17.245  inches.  In  the  part  of  the  table  headed 
"Abscissas  of  Developed  Parallel"  the  X values  for  5'  > 10', 
and  15'  of  longitude  in  latitude  39°  are  found  to  be  4.406 
inches,  3.971  inches,  and  13.457  inches  respectively.  The 
X values  for  latitude  39°  15'  and  39°  30'  are  shown  on  Page 
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I- 75.  In  the  group  of  ordinates  of  developed  parallel  the 
Y value  for  15’  of  longitude  is  found  to  be  0.018  inch, 

10'  of  longitude  to  be  0.008  inch$  and  for  5*  of  longitude 
0.002  inch.  These  are  all  the  measurements  needed  to  pro- 
ceed with  the  construction  of  the  projection.  It  is  impos- 
sible to  plot  the  Y value  for  5 ’ of  longitude  and  difficlt 
to  make  an  individual  plotting  of  the  Y value  for  10'  of 
longitude,  but  0.018  can  be  added  to  or  subtracted  from 
any  tabulated  length  of  meridianal  arcs  and  the  resultant 
distance  measured  on  the  metal  scale,  and  this  is  done  in 
the  following  description: 

Draw  the  central  construction  meridian  AB  in  vertical 
position  near  the  center  of  the  map;  select  the  mid-point  C 
on  the  center  of  the  projection,  and  lay  off  from  C the 
meridianal  distances  for  5'  10'  and  15’  of  latitude  - 
CO  (5.748  inches)  CR  (11.497  inches)  and  CB'  (17.245  inches) 
above,  and  CD  (5.748  ifaches)  Co  (11.497  inches)  and  CA'  (17.245 
inches)  below.  The  over-all  distance  A'B'  (34.491  inches) 
for  30'  of  latitude  should  be  used  to  check  the  plotting,  at 
the  mid-point  C erect  the  perpendicular  FG,  using  the  points 
A'  and  B’  as  centers  for  long  area  and  the  points  D and  0 as 
centers  for  short  arcs.  Lay  off  on  the  construction  line 
F G the  abscissas  of  the  developed  parallel  for  5S  10*  and 
15'  of  longitude  for  latitude  39°  15'  ~ CH  and  Cl  (4.470 
inches),  CU  and  CX  (8.940  inches)  and  CF  and  CG  (13.409 
inches ) . 
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Ifith  the  points  F1  and  C-'  as  centers  and  a radius 
equal  to  the  meridional  distance  for  15'  of  latitude  plus 
the  ordinate  for  15'  of  longitude  (17.245+0.018  = 17.263 
inches),  strike  arcs  at  J and  K.  Then  with  the  same  points 
as  centers  and  a radius  of  17.227  (17.245  ”0.018)  strike 
arcs  at  L and  M.  In  striking  these  arcs  use  the  metal 
point  of  the  beam  compass  rather  than  the  pencil  point,  and 
either  scratch  the  paper  lightly  or  place  under  the  metal 
point  a small  piece  of  carbon  paper  made  by  rubbing  a piece 
of  thin  tracing  paper  with  a hard  pencil.  This  obviates 
the  inaccuracy  of  using*  the  pencil  point  of  the  beam  com- 
pass to  take  an  exact  measurement  from  the  scale. 

ITith  the  points  H,  I,  U and  X as  centers  and  a 
radius  equal  to  the  meridional  distance  for  15'  of  latitude 
(17.245  inches),  strike  arcs  at  F,  G,  T,  and  VI  above  and 
P,  G,  V,  and  X below.  The  true  meridianal  distance  as  here 
used  is  generally  taken  in  constructing  the  inner  meridianal 
distance  of  15'  of  latitude  on  a scale  of  1:63,360  or  larger, 
as  it  is  impracticable  to  use  the  small  ordinate  for  5 ' of 
longitude.  However,  should  the  more  rigid  construction  be 
required,  it  may  be  done  in  the  following  manner:  with 

points  H,  I,  U,  and  X as  centers  and  a radius  equal  to  the 
meridianal  distance  for  15'  of  latitude,  plus  the  ordinate 
for  5'  of  longitude  (17.245+0.002  = 17.247  inches),  strike 
arcs  at  N,  0,  T,  and  rr.  Then  vdth  the  same  points  as  cen- 
ters and  a radius  equal  to  the  meridianal  distance  minus  the 
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5'  ordinate  (17.245  “.002  = 17.243  inches),  strike  arcs 
to  P,  Q,  V,  and  X. 

Tilth  the  points  B'  and  A'  as  centers  and  radii 
equal  to  the  proper  abscissas  strike  arcs  at  J,  K,  L,  and  II, 
and  at  N,  0,  P,  and  Q and  also  at  T,  TT,  V,  and  X.  Check 
the  length  of  the  diagonals  JII  and  KL,  which  should  be 
exactly  the  sane.  Draw  the  straight  line  JL  and  KM  through 
the  intersections  of  the  arcs  at  J,  L,  K,  and  11  and  the 
straight  line  NP,  OQ,  TV,  and  T’X  through  the  intersections 
of  the  arcs  at  N,  P.  0,  Q,  T,  V,  T'T,  and  X.  These  lines 
represent  the  seven  meridians  on  the  projection,  and 
although  theoretically  they  are  curves  concave  to  the  cen- 
tral meridian,  yet  in  practice  they  can  be  drawn  only  as 
straight  lines.  The  seven  intersections  at  the  top  and 
the  seven  at  the  bottom  of  the  projection  are  the  exact  inter- 
sections of  the  seven  meridians  with  the  limiting  parallels. 

TTith  the  beam  compass  set  at  the  length  of  the  meri- 
dianal  distance  for  51  of  latitude,  plot  along  all  seven 
meridians  down  from  J,  T,  II,  0,  VI,  and  K and  up  from  L,  V, 

P,  Q,  X,  and  M,  thus  locating  the  intersections  of  the  seven 
meridians  with  the  parallels  39°  05',  39°  10’,  39°  15 '> 

39°  20' , and  39°  25' . 

All  tne  necessary  intersections  for  the  projection 
of  this  30'  quadrangles  have  now  been  plotted  without  trying 
to  make  an  individual  plotting  of  0.018  inches  from  the  points 
F'  and  G' , which  only  the  most  skilled  draftsman  can  accom- 
plish, and  the  same  setting  of  the  beam  compass  has  been  used 
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for  all  equal  measurements , thereby  strengthening  the 
construction. 

Check  the  construction  by  measuring  over- all  dis- 
tances and  by  testing  corresponding  diagonals  of  all  com- 
binations of  projection  blocks. 

Draw;  the  parallels  by  drawing  straight  lines  between 
the  plotted  intersections , as  the  curvature  of  the  parallels 
of  any  standard  quadrangle  within  the  limits  of  this  Region 
is  too  small  to  be  drawn  as  a curve.  Letter  the  latitude 
and  longitude  as  shown  on  Page  1-15 » add  the  scale,  the 
number  of  the  quadrangle,  and  the  initials  or  name  of  the 
person  making  the  construction,  and  the  projection  is  com- 
pleted. It  should,  however,  be  checked  carefully  by  another 
person. 

In  any  projection  where  the  ordinate  of  a developed 
parallel  at  the  limiting  meridian  is  less  than  0.005  inch 
it  is  impracticable  to  plot  the  curvature,  and  the  parallels 
should  be  represented  as  straight  lines  perpendicular  to 
the  center  meridian. 
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STANDARD  PLANE  TABLE  SHEET 


;n 


r 

fN 


/ 0/3 


X 


:oos 


X 


I 

105*30' 


p 

26' 


B* 


cX 


‘|5' 

I 

A 


-J3.36/-- 


4.454" 


4.470" 


4.486 


,W 


XK— 


39*  30' 


<9.  908- 


25' 


-/2-409'- 


8.  940-'- 


i|Q_  _ 

G' " 


10' 


- 43.457 1 


-{<9.97/- 

10' 


POLYCONIC  PROJECTION  OF  30-MINUTE  QUADRANGLE 




5'  I05”00' 

•Sca/e  /■  63.360 
Qi/ac/r&rtqr/e  A?  48 
CoooAac/ec/  Ay  .SAAS. 
CAecAeA  hy 


1-75 


. 


GEOGRAPHIC  TABLES  AND  FORMULAS, 

I*1 ' 

Tabls  8. — Coordinates  for  projection  of  maps  ( scale  — Continued. 


[From  Smithsonian  Geographical  Tables.] 


Meridio- 
nal dis- 


Abscissas  of  developed  parallel. 


Lati- 
tude of 
parallel. 

tances 

from 

even 

degree 

parallels. 

5'  longi- 
tude. 

10/  longi- 
tude. 

15'  longi- 
tude. 

20' longi- 
tude. 

o / 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

35  00 

68.924 

4.727 

9.454 

14. 181 

18.908 

10 

11.489 

4.717 

9.435 

14. 152 

18.870 

20 

22. 978 

4. 708 

9. 416 

14.123 

18. 831 

30 

34.468 

4.698 

9.396 

14.094 

18. 792 

40 

45. 957 

4.688 

9.377 

14.065 

18. 753 

50 

57. 446 

4.679 

9. 367 

14.036 

18. 714 

36  00 

68.935 

4.669 

9.338 

14.007 

18. 676 

10 

11.491 

4.659 

9. 318 

13. 977 

18.636 

20 

22.983 

4. 649 

9.298 

13. 947 

18.5% 

30 

34. 474 

4.639 

9. 278 

13. 917 

18.656 

40 

45.965 

4.629 

9.258 

13.887 

18. 617 

50 

57. 457 

4.619 

9.238 

13.858 

18.477 

37  00 

68. 948 

4.609 

9. 219 

13. 828 

18. 437 

10 

11.493 

4.699 

9.198 

13.797 

18.3% 

20 

22.986 

4.589 

9.178 

18. 767 

18.256 

30 

34.480 

4.579 

9.157 

13.736 

18. 315 

40 

46.973 

4.568 

9.137 

13.706 

18.274 

50 

67.466 

4.558 

9.117 

13.676 

18.234 

38  00 

68.959 

4.548 

9.096 

13.645 

18. 193 

10 

11.495 

4.538 

9.076 

13. 613 

18. 151 

20 

22.990 

4. 527 

9.055 

13.582 

18. 109 

30 

34.485 

4. 517 

9.034 

13.551 

18.068 

40 

45.980 

4.606 

9.013 

13.520 

18.026 

-50 

57. 475 

4.496 

8.992 

13.488 

17.984 

39  00 

68.970 

4.486 

8.971 

13. 457 

17.943 

10 

11.497 

4.  475 

8.950 

13. 425 \ 

17.900 

20 

22.994 

4.464 

8.9-29 

13.393/ 

17.858 

3(0 

34. 491 

4. 454 

8.908 

13.361 

17.815 

40 

45.988 

4. 443 

8.886 

13.330 

17. 773 

50 

57.486 

4.433 

8.865 

13.298 

17.730 

40  00 

68.982 

4.422 

8.844 

13.266 

17.688 

10 

11.499 

4.411 

8. 822 

13.233 

17.644 

20 

22. 998 

4.400 

8.800 

13.201 

17.601 

30 

34.497 

4.389 

8.779 

13.168 

17.557 

40 

45.996 

4.378 

8.757 

13. 135 

17.614 

50 

57. 495 

4.368 

8. 735 

13.103 

17. 470 

41  00 

68.994 

4.357 

8. 713 

13. 070 

17.427 

10 

11.501 

4.346 

8. 691 

13.037 

17.383 

20 

23.002 

4.335 

8.669 

13.004 

17.338 

30 

34.503 

4. 324 

8. 647 

12. 971 

17.294 

40 

46.004 

4.312 

8.625 

12.937 

17.250 

50 

57.506 

4.301 

8.603 

12.904 

17.206 

42  00 

69.007 

4,290 

8.581 

12.871 

17.161 

tude. 


Inches. 

23.636 

23.587 
23.639 
23.490 
23. 442 
23.393 

23.345 

23.296 

23.245 

23.195 

23.146 

23.096 

23.046 

22.995 
22. 944 
22.894 
22.843 
22.792 

2?.  741 

22.689 

22. 637 
22.585 
22.533 
22. 481 

22.429 

22.375 
22. 322 
22.269 
22. 216 
22. 163' 

22.110 

22.055 

22.001 

21.947 

21.892 

21.838 

21.784 

21.728 
21. 673 
21.618 
21.562 
21.507 

21.451 


Ordinates  of  developed 

30'  longi- 

parallel. 

tude. 

Inches. 

Longi- 

tude 

inter- 

28.363 

35° 

36° 

28.305 
28. 246 

val. 

28. 188 
28. 130 
28.072 

28.014 

5 

10 

15 

20 

25 

30 

Inches. 

0.002 

.008 

.018 

.031 

.049 

.071 

Inches. 

0.002 

.008 

.018 

.032 

.060 

.072 

27.964 

27.894 

27.835 

27. 776 
27.715 

27. 656  |i 

37° 

38° 

27.564 

27.533 

27.472 

5 

0.002 

0.002 

27.411 

10 

.008 

.008 

27.350 

15 

.018 

.018 

27.289 

20 

.032 

.033 

25 

.050 

.051 

27.227 

27.164 

27.102 

27.039 

30 

.078 

.073 

26.977 

39° 

40° 

26.  914 

26. 851 

5 

0.002 

0.002 

26. 787 

10 

.008 

.008 

26.723 

15 

.018 

.019 

26.659 

20 

.033 

.033 

26.595 

25 

.051 

.052 

30 

.074 

.074 

26.532 

26. 466 
26.401 

26.336 

26.271 

26.206 

41° 

42° 

26. 140 

5 

0.002 

0.002 

26.074 

10 

.008 

.008 

15 

.019 

.019 

26.007 

20 

.038 

.033 

25. 941 

25 

.062 

.062 

25.875 

25.808 

30 

.076 

.075 

25.742 
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Tablr  8. — C oordinate 8 for  j projection  of  map # (ncnle  — Continued. 

[Prom  Smithsonian  Geographical  Tables.] 


Meridi<e 
nal  dis 


Abscissas  of  developed  parallel. 


Lati- 
tude of 
parallel. 

tan  re* 
from 
even 
degree 
parallels. 

5'  longi- 
tude. 

W longi- 
tude. 

15' longi- 
tude. 

20*  longi 
tude. 

25' longi- 
tude. 

30' longi 
tude. 

O f 

Inrfu*. 

Inrhr*. 

Inch**. 

Inrtu*. 

Inrht *. 

Inrhr *. 

I nr  hr*. 

42  00 

69. 007 

4.290 

8. 581 

12. 871 

17.  161 

21.451 

25.  742 

10 

1 1 . 503 

4.  279 

8.  558 

12.K37 

17. 116 

21.395 

25.  67 4 

20 

23.  006 

4.  2»>8 

8.  5 15 

12.803 

17.071 

21.338 

25.  606 

so 

34.  M0 

4 256 

8.513 

12.769 

17.025 

21.282 

25. 538 

40 

46.013 

4.245 

M.  490 

12.  7:45 

16.980 

21 . 225 

25.  470 

50 

57.  516 

4 2:m 

8.467 

12. 701 

16. 935 

21.  169 

25.402 

43  00 

69.019 

4.222 

8.  4 15 

12.667 

16.890 

21.112 

25.334 

10 

11.505 

4.211 

8.  422 

1 2. 63? 

16.844 

21.054 

25.  265 

20 

23.010 

4.  199 

8. 399 

12.  598 

16.  798 

20.  9*37 

25.  196 

30 

34.515 

4 188 

8.  376 

12. 564 

16.  751 

20. 939 

25.  127 

40 

46.020 

4.  176 

8.353 

12.529 

16.  705 

20.  882 

25. 058 

.V) 

57.  525 

4.  165 

8.  330 

12.  494 

16.659 

20. 824 

24.  989 

44  00 

69.030 

4 153 

H.307 

12.400 

16.613 

20. 767 

24.  920 

10 

11.507 

4.  142 

8.283 

12.  425 

16. 566 

20.  708 

24.  849 

20 

23.014 

4.  1:40 

8.  2*0 

12.390 

16.519 

20.  649 

24.779 

30 

34.  522 

4. 118 

8.236 

12.354 

16.  473 

20.  .591 

21.  709 

40 

46.029 

4.  106 

8.213 

12.319 

16.426 

■20.  532 

24. 638 

fio 

57.  5: 16 

4.096 

8. 189 

12.284 

16.379 

20.  473 

24.  568 

45  00 

69. 043 

4.083 

8.  166 

12.  249 

16.  332 

20.415 

24  498 

10 

11.509 

4.071 

8.  142 

12.213 

16. 284 

20.  355 

24. 426 

20 

23.  018 

4.059 

8.  118 

12. 177 

16.236 

20.  295 

‘24.354 

30 

34.528 

4.047 

8.094 

12. 141 

16. 188 

20. 2:16 

24. '283 

40 

46.037 

4.035 

8.070 

12.  105 

16.141 

20.  176 

24.211 

50 

57. 546 

4.023 

8. 046 

12. 070 

16.093 

20.116 

24.  139 

46  00 

69. 055 

4.011 

8.023 

12.034 

16.045 

20.056 

24.068 

10 

11.511 

3.999 

7.998 

11.997 

15. 997 

19.996 

23.995 

20 

23.023 

3. 987 

7.  974 

11.961 

15.  948 

19.  93.5 

23.  922 

30 

34.534 

3.  975 

7.950 

11.925 

15.  899 

19.  874 

23.  849 

40 

46.  045 

3.  963 

7. 925 

11.888 

15. 851 

19.813 

21.  776 

50 

57. 557 

8.  951 

7.901 

11.852 

15.802 

19. 753 

21.  703 

47  00 

69.068 

3.938 

7.877 

11.816 

15. 754 

19.G92 

23. 630 

10 

11.513 

3.926 

7. 852 

11.778 

15.  704 

1 9.  630 

23.  556 

20 

•23.027 

3.914 

7.827 

11.741 

15. 655 

19.  .569 

21.  482 

30 

34.540 

3.  901 

7.803 

11.704 

15.606 

19.507 

23.408 

40 

46.053 

3.889 

7.778 

11.667 

15. 5.56 

19. 445 

23.334 

50 

57.567 

3.877 

7. 7.53 

11.630 

15.507 

19.383 

23.260 

48  00 

69.  OHO 

3.  864 

7.729 

11.593 

15. 457 

19.322 

23.186 

10 

11.516 

3.852 

7.704 

11.555 

15.407 

19.259 

23.111 

20 

23.081 

3.839 

7.679 

11.518 

15. 357 

19. 1% 

23.035 

30 

34.546 

3.827 

7.658 

11.480 

15.307 

19.134 

22.960 

40 

46.062 

3.814 

7.628 

11.442 

15. 257 

19.071 

22.885 

60 

57.577 

3.802 

7.608 

11.405 

15.206 

19.006 

22.810 

49  00 

69.098 

3.789 

7.578 

11.867 

15.156 

18.945 

22.734 

Ordinates  of  developed 
parallel. 

Longi- 

tude 

inter- 

val. 

42° 

43° 

/ 

Inrhr*. 

Inchf*. 

6 

0.002 

0.UU2 

10 

.008 

.008 

15 

.019 

.019 

20 

.033 

.033 

26 

.052 

. 052 

30 

.075 

.075 

44° 

45° 

5 

0.002 

0. 002 

10 

.008 

.008 

15 

.019 

.019 

20 

034 

.034 

25 

. 052 

.053 

30 

.075 

.076 

46° 

47° 

5 

0.002 

0.002 

10 

.008 

.008 

15 

.019 

.019 

20 

.034 

.034 

25 

.053 

.052 

30 

.076 

.075 

48° 

49° 

5 

0.002 

0. 002 

10 

.008 

.008 

15 

.019 

.019 

20 

.033 

.033 

25 

.052 

.052 

30 

.076 

.076 
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CONVERSION  OF  SLOPE  DISTANCES  TO  HORI- 
ZONTAL DISTANCES 

[Percent  Abney  and  100-foot  tape] 


Slope 

dis- 

tance, 

feet 


2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

100 


Per  cent 


16 

15 

20 

25 

30 

35 

40 

45 

2.0 

2.0 

2.0 

4 9 

49 

1.9 

4 9 

4 8 

4 0 

4.0 

3.9 

3.9 

3.8 

3.8 

3.7 

3.6 

6.0 

5.9 

5.9 

5.8 

5.7 

5.7 

5.6 

5.5 

8.0 

7.9 

7.8 

7.8 

7.7 

7.6 

7.4 

7.3 

10.0 

9.9 

9.8 

9.7 

9.6 

9.4 

9.3 

9.1 

14  9 

14  9 

14  8 

11.6 

14  5 

11.3 

11.1 

10.9 

13.9 

13.8 

13.7 

13.6 

13.4 

13.2 

13.0 

12.8 

15.9 

15.8 

15.7 

15.5 

15.3 

15.1 

14.9 

14.6 

17.9 

17.8 

17.7 

17.5 

17.2 

17.0 

10.7 

16.4 

19.9 

19.8 

19.6 

19.4 

19.2 

18.9 

18.6 

18.2 

21.9 

24  8 

24  6 

24  3 

241 

20.8 

20.4 

20.1 

23.9 

23.7 

23.5 

23.3 

23.0 

22.7 

22.3 

24  9 

25.9 

25.7 

25.5 

25.2 

24.9 

24.5 

24.1 

23.7 

27.9 

27.7 

27.5 

27.2 

26.8 

26.4 

26.0 

25.6 

29.9 

29.7 

29.4 

29.1 

28.7 

28.3 

27.9 

27.4 

31.8 

31.6 

31.4 

34  0 

30.7 

30.2 

29.7 

29.2 

33.8 

33.6 

33.3 

33.0 

32.6 

32.1 

34  6 

31.0 

35.8 

35.6 

35.3 

34.9 

34.5 

34.0 

33.4 

32.8 

37.8 

37.6 

37.3 

37.0 

36.4 

35.9 

35.3 

34.7 

39.8 

39.6 

39.2 

38.8 

38.3 

37.8 

37.1 

36.5 

41.8 

41.5 

41.2 

40.7 

40.2 

39.6 

39.0 

38.3 

43.8 

43.5 

43.1 

42.7 

42.1 

41.5 

40.9 

40.1 

45.8 

45.5 

45.1 

44.6 

44.1 

43.4 

42.7 

41.9 

47.8 

47.5 

47.1 

40.6 

46.0 

45.3 

44.6 

43.8 

49.8 

49.4 

49.0 

48.5 

47.9 

47.2 

46.4 

45.6 

51.7 

51.4 

51.0 

5Q.4 

4&8 

49.1 

48.3 

47.4 

53.7 

53.4 

53.0 

52.4 

54  7 

54  0 

50.1 

49.2 

55.7 

55.4 

54.9 

54.3 

53.6 

52.9 

52.0 

51.1 

57.7 

59.7 

61.7 

63.7 

65.7 

67.7 

69.7 

71.6 

73.6 

75.6 

77.6 

79.6 

81.6 

83.6 

85.6 

87.6 

89.6 

91.5 

93.5 

95.5 

97.5 

99.5 


57. 4 56. 9 


59.3 

61.3 

63.3 

65.3 


58.8 

60.8 
62.8 
64.7 

67.2  66.7 

69. 2 68. 6 


71. 

73.2 

75.2 

77.1 

79.1 

81 
83 

85.0 

87.0 

89.0 

91.0 

93.0 

94.9 

96.9 

98.9 


2 70.6 
72.6 

74. 5 

76.5 
78.4 


80;  4 
82.4 

84.3 

86.3 

88.3 

90.2: 

92.2 

94.1 

96.1 

98.1 


56. 3 55. 6 


58. 2 

60. 

62.1 

64.0 

66.0 

67.9 


159.4 

61.3 

63.2 

65.1 

67.01 


69.9 

71.8 

73.7 

75.7 

77.6 

79.6 
81.5 

83.4 

85.4 
87.3 


89. 
91.2 

93.1 

95.1 

97.01 


57.5 


69.0 

70.9 

72.8 

74.7 

7616 

78.5 

80.6 
82.4 
84.3 
86. 


388, 


.1 

90.0 

92.0 
93.9 
95.8 


54.7  53.9 


56.6 

58.5 

60.4 
62.3 
64.2 
66.1 

68.0 

69.8 

71.7 

73.6 

75.5 


77.4 
79.3 
81.2 
83.1 
0 


285, 


86.8 

88.7 

90.6 

92.5 

94.4 


55.7 

57.6 
59.4 

61.3 
63.1 
65.0 

66.9 

68.7 
70.6 

72.4 
74.3 


76.1 

78.0 

79.9 

81.7 

83.6 


85.4 

87.3 

89.1 

91.01 
92.8 


56 


1.8 

3.6 

5.4 

7.2 

8.9 

10.7 

12.5 

14.3 
16.1 
17.9 

19.7 

21.5 

23.3 

25.0 

26.8 

28.6 

30.4 
32.2 

34.0 

35.8 

37.6 

39.4 

41.1 

42.9 

44.7 


46.5 
48.3 
50.1 
52.9  51.9  50.8 
54. 7 53. 7 52. 6 


55 


60 


1.8 

3.5 

5.3 

7.0 

8.8 

10.6 

12.3 
14.01 

15.8 

17.5 

19.3 

21.0 

22.8 

24.5 

26.3 


28.01 

29.8 

31. 

33.3 

35.0 


27.4 

29.2 
5 30.9 

32.6 

34.3 


36.8 
38.6 
40.3 
42.1 

43.8 


45.6 

47.3 

49. 


56.5 

58.4 
60.2 
62.0 
63.8 

65.7 

67.5 

69.3 

71.1 

73.0 

74.8 

76.6 

78.4 

80.2 

82.1 

83.9 

85.7 

87.5 
89.4 
91.21 


55.5 

57.2 

59.0 
60.8 

62.6 

64.4 

66.2 

68.0 

69.8 

71.6 

73.3 

75.1 

76.9 

78.7 

80.5 

82.3 

84.1 

85.9 

87.7 

89.4 


54.3 

56.1 

57.8 

59.6 

61.3 

63.1 

64.8 

66.6 

68.3 

70.1 

71.9 

73.6 

75.4 

77.1 

78.9 

80.6 

82.4 

84.1 

85.9 
87.6 


1.7 

3.4 

5.1 

6.9 

8.6 

10.3 

12.0 

13.7 

15.4 
17.1 

18.9 

20.6 

22.3 

24.0 

25.7 


36.0 

37.7 

39.4 

41.2 
42.9 

44.6 

46.3 


65 


1.6 

3.3 

4.9 

6.6 

8.2 


9.8 

11. 

13. 

14.7 

16.4 


1.7 

3.4 
5.0 

6.7 

8.4 

10.1 

11.7 

13.4 

15.1 

16.8 

18.4 

20.1 
21.8 

23.5 

25.2 

26.8 

28.5 

30.2 
31. 9 31. 

33. 5 32. : 


70  75 


211. 


9.6 

.2 

112,8 

14.4 

16.0 


18. 

19.7 

21.3 

22.4 
24.6 


017, 
19.2 
20.8 
22.9 
24.0 


26.2 

27.9 

29. 


25.6 
27.2 
5 28.8 


35.2 


1 30. 4 29. 7 
8 32. 0 31. 2 


34.4 


37.9  36.0 


38.6 


40.2  39.3 


41.9 

43.6 

45.3 


148.047.01 
49. 7 48. 6 
51. 4 50. 3 


53.2 

54.9 

56.6 

58.3 
60.0 

61.7 

63.5 

65.2 

66.9 

68.6 

70.3 

72.0 
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IIITYR  VISIBILITY  OF  STATIONS  (As  given  by  the  U.  S.  Coast 

and  Geodetic  Survey) 


Reconnaissance  of  triangulation  can  be  executed  by 
either  of  two  general  methods*  or  by  a combination  of  them. 

In  the  first  method*  which  can  be  used  in  hilly  or  mountain- 
ous country*  the  intervisibility  of  the  stations  is  tested 
by  visiting  each  station.  In  the  second  method  reliance  is 
placed  upon  obtaining  the  elevations  of  the  stations  and  of 
the  intervening  country  from  maps  or  other  sources  and  deter- 
mining the  intervisibility  of  points  and  the  required  heights 
of  towers  from  those  data.  This  second  method  is  necessary 
in  flat  country.  In  actual  practice  a combination  of  the  two 
methods  is  generally  used. 

The  difference  between  the  apparent  and  true  differ- 
ence in  elevation  of  two  points  is  affected  by  two  factors  - 
the  curvature  of  the  earth’s  surface  and  the  refraction  of 
light  by  the  earth's  atmosphere.  These  factors  are  of  oppo- 
site sign  and  of  an  approximately  fixed  relation  to  each 
other*  so  that  the  combined  effect  can  be  applied  as  a single 
factor.  The  effect  of  refraction  is  about  one-seventh  as  much 
as  the  curvature.  The  formulas  for  the  separate  effect  of 
each  can  be  found  in  various  works  on  geodetic  surveying*  but 
the  formulas  below  give  the  approximate  resultant: 


Below  is  a table*  condensed  from  the  one  given  in 
Appendix  9*  Report  for  1882*  which  gives  the  distance  K (in 


h (in  feet)  - ¥?  (in  miles)  times  0.574.9 


or 
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statute  miles)  at  which  a line  from  the  height  h (in  feet) 
will  touch  the  horizon,  taking  into  account  terrestrial 
refraction  with  a mean  assumed  coefficient  of  refraction  of 
0.070. 


CORRECTION  FOR  EARTH'S  CURVATURE  AND  REFRACTION 


Dis- 

tance 

Correc- 

tion 

Dis- 

tance 

Correc- 

tion 

Dis- 

tance 

Correc- 

tion 

Dis- 

tance 

Correction 

Miles 

Feet 

Miles 

Feet 

Miles 

Feet 

Miles 

Feet 

1 

0.6 

16 

146.9 

31 

551.4 

46 

1,214.2 

2 

2.3 

17 

165.3 

32 

537.6 

47 

1,267.7 

3 

5.2 

13 

135.9 

33 

624.9 

48 

1,322.1 

4 

9.2 

19 

207.2 

34 

663.3 

49 

1,377.7 

5 

14.4 

20 

229.5 

35 

703.0 

50 

1,434.6 

6 

20.6 

21 

253.1 

36 

743.7 

51 

1,492.5 

7 

28.1 

22 

277.7 

37 

785.6 

52 

1,551.6 

3 

36.7 

23 

303.6 

38 

328.6 

53 

1,611.9 

9 

46.4 

24 

330.5 

39 

872.8 

54 

1,673.3 

10 

57.4 

25 

358.6 

40 

913.1 

55 

1,735.8 

11 

69.4 

26 

383.0 

41 

964.7 

56 

1,799*6 

12 

82.7 

27 

418.3 

42 

1012.2 

57 

1,864.4 

13 

97.0 

28 

449.9 

43 

1061.0 

53 

1,930.4 

14 

112.5 

29 

432,6 

44 

1111.0 

59 

1,997.5 

15 

129.1 

30 

516.4 

45 

1162.0 

60 

2,065.8 

To  determine  how  much  the  line  of  sight  between  two  sta- 
tions will  clear  or  fail  to  clear  an  intervening  hill,  either 
the  table  above  may  be  used  or  the  following  formula  employed: 

h=h]_  + (h2-hi)  - 0.574d1d2, 

dI  + d2 


where 


h = height  of  line  at  obstruction,  in  feet, 
h-^  = height  of  lower  station,  in  feet. 
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h9  = height  of  higher  station,  in  feet. 

cl^  = distance  from  lower  station  to  inter- 
vening obstruction,  in  miles 

d0  = distance  from  intervening  obstruction 
to  higher  station,  in  miles. 

This  formula  is  also  based  on  a mean  assumed  co- 
efficient of  refraction  of  0.070. 

Computation  for  the  Determination  of  the  Invervisi- 
bility  of  Stations:  A few  examples  will  be  given  to  illus- 

trate the  application  of  the  formulas  relating  to  curvature 
and  refraction. 


Two  stations  are  at  the  water's  level  on  opposite 
shores  of  a bay  IS  miles  wide.  In  this  problem  the  line 
of  sight  is  not  supposed  to  approach  the  water  nearer  than 
10  feet. 

(a)  How  high  above  the  water  must  the  instrument  be 
at  Station  A with  the  instrument  at  Station  B 10 
feet  above  the  surface? 

(b)  How  high  must  the  towers  be,  supposing  them  to 
be  of  equal  height  at  the  two  stations? 

Solution  of  (a):  From  the  table  for  curvature  and 

refraction.  Page  I-S2,  the  instrument  must  be  at  an  eleva- 
tion of  185.9  feet  for  the  line  of  sight,  to  be  tangent  to 
the  earth's  surface  at  a distance  of  18  miles.  Since  it 
must  not  approach  the  water  surface  nearer  than  10  feet  at 
station  B,  the  instrument  at  A must  be  195.9  feet  above  the 
water  surface.  (See  Fig.  1 Page  I-S9. ) 
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(Solution  of  (b):  Since  the  towers  are  to  be  of  equal 

height , the  line  of  sight  will  approach  the  water  the 
nearest  at  a point  midway  between  the  two  stations.  From 
the  table  the  instrument  must  be  elevated  46.4  feet  to  see 
the  water  surface  9 miles  distant.  Since  the  line  of  sight 
must  clear  the  surface  by  10  feet,  the  instrument  must  be 
elevated  56.4  feet  at  each  station.  (See  Fig.  2 Page  1-89.) 
Or,  by  the  formula: 

h (in  feet)  = K^(in  miles)  x 0.574.5 
h = 81x0,574  = 46.49  feet, 

46.49  + 10  = 56.49  feet. 

Example : 

A level  plain  is  wooded  with  trees  35  feet  high.  It 
is  desirable  that  the  line  of  sight  clear  the  trees  by  10 
feet  at  least. 

(a)  V‘ith  towers  70  feet  high,  without  super- 
structure - that  is,  with  lamp  and  theodolite 
mounted  at  same  height  - what  is  the  ma:d.mum 
length  of  line? 

(b)  Urn  '.er  the  same  conditions  of  terrain,  what 
is  the  maximum,  length  of  line  when  the 
theodolite  is  at  a height  of  70  feet  and 
the  lamp  at  a height  of  90  feet  above  the 
ground? 

Solution  of  (a):  Since  the  line  of  sight  must  not 

approach  nearer  than  45  feet  to  the  surface  of  the  plain  or 
10  feet  above  the  tree  tops,  and  the  towers  are  70  feet  high, 
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the  problem  is  the  same  as  if  the  toners  were  70~45  feet 
high  and  the  line  of  sight  could  be  tangent  to  the  surface 
of  a level  plain.  From  the  table  it  is  seen  that  the  line 
of  sight  from  a tower  25  feet  high  would  be  tangent  to  the 
surface  of  the  sphere  at  a distance  between  6 and  7 miles. 

Applying  the  Formula 

h (in  feet)  = K2  (in  miles)  x 0.574 

K2  = 25 

0.574 

or  K =6.6  miles 

The  stations  could,  therefore,  be  13.2  miles  apart. 

(See  Fig.  3 Page  I-  89.  ) 

Solution  of  (b):  From  the  previous  example  the  line 

of  sight  from  a tower  70  feet  high  is  tangent  to  the  spheri- 
cal surface  45  feet  above  the  station  at  a distance  of  6.6 
miles.  The  distance  at  which  the  line  of  sight  from  the  90- 
foot  tower  will  be  tangent  to  the  45-foot  surface  is  found 
from  the  formula  in  a similar  manner  as  follows: 

(90-45)  = h = K2x0.574 

K2  = 45 

0.574 

or  K = 8.9  miles 

Therefore,  the  maximum  distance  between  stations 
would  be  6.6  + 8.9  = 15.5  miles.  (See  Fig.  4 Page  1-39.) 

Then  contoured  maps  of  a hilly  or  mountainous  country 
are  available,  they  are  of  great  assistance  in  reconnaissance. 
When  laying  out  a scheme  from  a map  the  most  frequent  problem 
is  to  determine  if  a certain  ridge  or  mountain  between  two 
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stations  will  cut  the  line  of  sights  and  if  so,  if  it  will 
be  practicable  to  build  at  either  station  and  thus  make  the 
stations  intervisible.  Such  a problem  may  be  solved  either 
by  the  formula  on  the  preceding  page  or  by  the  table  for 
curvature  = and  refraction.  A solution  of  such  a problem  by 
each  method  is  given  below. 

Example : 

Two  stations , A and  B,  are  54  miles  apart  and  at  an 
elevation  above  sea  level  of  1,050  and  4,500  feet,  respec- 
tively. At  X on  the  line  between  A and  B and  at  a distance 
of  IS  miles  from  A is  a ridge  1,040  feet  high.  (See  Fig.  5 
Page  I-?0. ) 

(a)  How  much  below  the  crest  of  the  ridge  does  the 
line  between  stations  strike? 

(b)  Supposing  a tower  is  to  be  built  at  only  one 
station,  what  height  would  be  necessary  at  each  station 
for  the  line  of  sight  to  barely  clear  the  ridge? 

Solution  of  (a):  At  IS  miles,  the  distance  from 

A to  X (Fig.  5 Page  I ),  the  correction  for  curvature  and 
refraction  is  185.9  feet  and  54  miles,  the  distance  from  A 
to  B,  it  is  1,673.3  feet.  Subtracting  these  amounts  from 
the  elevations  of  X and  B,  respectively,  will  have  the  effect 
of  reducing  the  sea-level  bases  of  A,  X,  and  B to  a plane 
surface. 

Therefore,  in  Fig.  6 Page  1-90 
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bc=4,500  feet  - 1,050  feet  - 1,673.3  feet 
= 1,776.7  feet, 

and  ed:  be  : : 18  : 54 

Therefore  ed  = 592.2  feet 

Correcting  elevation  of  X for  curvature  and  refraction 

and  reducing  it  to  the  plane  of  peak  A 
X - 1,840  - 1,050  - 185.9 
= 604.1  feet 

Since  the  line  of  sight  from  A to  B,  at  a point  18 
miles  from  A,  is  only  592.2  feet  above  A,  therefore  the  line 
of  sight  fails  to  clear  peak  X by  604.1  ~ 592.2  = 11,9  feet. 

Another  method  for  obtaining  the  elevation  at  X of  the 
straight  line  between  the  two  stations  is  by  the  formula  given 
below: 

dl 

h=h1+(h2  -hx)  “0.574  dx  d2 

dl  + d2 

In  which  the  example  given  above 

h = 1,050,  h2  = 4,500,  di  = 13,  do  = 36 

Substituting  these  values 

h = 1,050  + (4,500  -.1,050)  18  “0.574 

18  + 36 

x 18x36  ---  1,828 

Therefore,  the  line  between  A and  B is  12  feet  below  the  top 
of  the  ridge. 

There  may  be  times  in  the  field  when  the  observer  will 
not  have  a book  at  hand  from  which  to  obtain  the  formula  for 
the  second  method  and  he  may  not  be  able  to  recall  the  formula. 
He  may  use  the  first  method,  however,  if  he  merely  remembers 


1-87 


that  the  correction  in  feet  for  curvature  and  refraction 
is  the  square  of  the  distance  in  miles  times  0.574*  The 
second  method  may  be  a little  easier  as  regards  the  numerical 
operations . 

Solution  of  (b):  Accepting  1,328  feet  as  the  elevation 

at  X of  the  line  from  A to  B,  the  line  strikes  12  feet  below 
the  crest  of  the  ridge.  If  the  station  at  A is  to  be  ele- 
vated, the  necessary  height  can  be  computed  by  means  of  a 
triangle,  as  shown  in  Figure  7 Page  1-90.  The  line  from  A 
to  B has  already  been  corrected  for  curvature  and  refraction. 

Let  AA’  be  the  height  by  which  A is  to  be  increased. 
From  similar  triangles 


AA' 

: XX' 

1 : : AB 

= XB 

or 

AA’ 

: 12 

: : 54  : 

36 

Therefore 

AA' 

to 
: — i 

ii 

feet 

If  the  station  at  B is  to  be  elevated,  a similar 
method  may  be  used  as  shown  in  Figure  3 Page  I- 90. 

BB'  : 12  : : 54  : 18. 

Therefore  BB’  =36  feet. 

These  two  solutions  show  that,  other  things  being 
equal,  it  is  always  more  economical  to  build  at  the  station 
nearest  the  obstruction,  for  the  height  necessary  to  clear 
the  obstruction  increases  in  direct  proportion  to  the  dis- 
tance from  it. 
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FIG.  2 - INTERVISIBILITY  OF  STATIONS  ACROSS  WATER 


70  ft. 


"4  5 ft 


FIG.  3-  INTERVISIBILITY  OF  STATIONS  ACROSS  WOODED  PLAIN 
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FIG.  4 -INTERVISIBILITY  OF  STATIONS  ACROSS  WOODED  PLAIN 
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D/s farce  /n  M//es 


■ 


SECTION  CORNER  MARKINGS : 


All  section  corners  of  townships  surveyed  before  1906 
were  perpetuated  with  stones  or  wood  posts.  The  posts  were 
marked  with  notches  on  certain  edges  which  made  the  location 
of  the  corner  in  the  township  possible.  The  township  dia- 
gram on  Page  1-95  shows  the  system  used. 

Some  of  the  earlier  instructions  were  rather  flexible. 

A paragraph  in  the  original  survey  notes  stating  that  " — a 
stone  6"xlOnxl5”  was  set  in  a mound  of  stone"  indicates 
just  that  - no  marks  were  used.  Marks  chiseled  on  a stone 
50  years  ago  may  not  be  pplain,  lichens  may  be  growing 
over  them.  If  marks  were  in  hard  rock  they  no  doubt  will 
be  legible.  Moo den  posts  will  be  down  and  badly  decayed,  and 
if  fire  has  passed  over  the  area  they  might  even  be  destroyed. 
If  rocks  are  planeiful  in  the  vicinity  a rock  probably  was 
used  to  mark  a corner. 

Both  new  surveys  and  resurveys  of  townships  by  the 
General  Land  Office  are  perpetuated  by  the  use  of  iron  posts 
at  section  corners  with  bronze  caps,  upon  which  are  marked 
the  section,  township,  range  and  year.  The  retracement, 
finding  and  identifications  of  these  corners  seldom  present 
a problem. 

See  the  chart  on  page  I-96  for  corner  marking  of 
recent  General  Land  Office  survey  and  resurveyed  townships. 
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Note:- Section  corners  should  be  officially  marked 
only  by  authorized  members  of  the  G.  L 0. 


DIAGRAM  SHOWING  OLD  SYSTEM  OF  MARKING  CORNERS 


Witness  frees  for  kt  a section  corners  are 
marked  simitar  to  the  diagrams  below. 
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COMPILATION  OF  PLANBSTIilC  MAPS 


The  compilation  of  piaiiimetric  maps  is  a highly 
technical  procedure  and  must  be  performed  by  cartographers 
and  draftsmen  skilled  in  this  work.  The  compilation  of 
planimetric  maps  will  be  under  the  general  supervision  of 
the  Chief  of  Drafting,  and  under  the  direct  supervision  of 
a cartographer  in  charge  of  this  work.  The  number  of  men 
employed  will  be  determined  entirely  by  the  appropriations 
available  and  the  amount  of  work  to  be  accomplished.  How- 
ever, for  the  greatest  amount  of  efficiency,  these  instruc- 
tions are  written  around  what  appears  to  be  a nucleus  for 
this  class  of  work;  namely,  6 draftsmen  and  cartographers 
under  the  direct  supervision  of  a cartographer  in  charge  of 
the  work.  Their  duties  are  controlling  photographs , making 
templets,  detailing  photographs,  laying  photo  triangulation, 
transfer  of  detail  by  reflecting  projector,  compiling  land 
net,  and  editing.  IJhen  the  organization  is  operating  with 
this  nucleus  each  nan  should  be  so  trained  that  he  can  per- 
form one  of  these  duties  efficiently,  but  he  shall  also  be 
able  to  assist  in  any  of  the  other  duties.  By  so  doing  this 
will  prevent  the  work  from  forming  a bottle  neck,  and  at  the 
same  time  develop  the  ability  of  each  man. 

The  cartographer  in  charge  will  receive  his  orders 
directly  from  the  Chief  Draftsman,  and  will  consult  with  him 
and  the  Chief  of  Surveys  and  Haps  on  all  problems  pertaining 
to  the  accuracy  and  priority  of  work  or  other  problems  which 
may  arise.'  All  other  personnel  assigned  to  this  work  wi  11 
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receive  orders  from  and  report  directly  to  the  cartographer  in 
charge  and  shall  adhere  to  the  following  instructions. 

Photographs 

: 'hen  a project  is  undertaken,  two  sets  of  photographs  on 
double  weight  matte  or  semi-matte  paper  will  be  printed  and  de- 
livered to  the  file  clerk.  One  set  will  be  labeled  ''Control11 
and  the  other  "Detail. " Extreme  care  should  be  taken  in  the 
handling  of  these  photographs  to  prevent  breakage  or  their  be- 
coming lost  as  the  information  on  them  is  of  vital  importance. 

Since  there  are  two  sets  of  photographs  involved  in  the 
construction  of  planimetric  maps,  these  instructions  are  written 
first  following  through  with  the  Control  photographs  and  then 
with  the  Detail  photographs  up  to  the  point  of  convergence  of 
the  two  operations. 

Control  Photographs : The  set  of  control  prints  will 

first  be  furnished  to  the  field  engineer'  and  wall  be  used  for 
identification  of  field  control.  They  will  later  be  used  for 
picking  control  points  by  the  cartographers  for  radial  line 
work  and  the  making  of  templets,  and  used  by  the  field  Inspec- 
tor for  corrections.  These  control  photographs  are  to  be  used 
for  no  other  purpose. 

Detail  Photographs : The  set  of  detail  photographs  will  be 

kept  in  the  files  under  "Detail  Photographs"  and  will  be  identi- 
cal in  every  respect  to  the  control  set  of  photographs,  but  will 
be  used  for  detailing  only  and  will  be  clearly  labeled  "Detail 
Prints . " 
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Photo  Control 


Picking  Tie  Points:  The  first  step  in  this  operation 

trill  necessitate  the  establishment  of  a number  of  uniformly 
spaced  control  points  supplementing  and  augmenting  the  field 
control.  The  first  of  these  to  be  established  is  a thorough 
set  of  "tie  points."  A "tie  point"  is  a point  picked  midway 
in  the  sidelap  common gto  two  adjacent  strips  of  photographs. 

As  these  points  are  of  primary  importance  in  tying  the,  whole 
assembly  together  it  is  necessary  that  the  utmost  accuracy  be 
used  in  their  picking.  Whenever  possible,  three  "tie  points" 
per  picture  uniformly  spaced  in  a north  and  south  direction 
should  be  picked  in  each  sidelap.  ,^s  there  is  sidelap  on 
both  the  east  and  nest  side  of  each  strip,  a total  of  approxi- 
mately six  tie  points  should  be  picked  for  each  photograph, 
dach  of  these  points  tv  ill  appear  on  six  different  photographs, 
so  care  must  be  taken  to  choose  some  marking  that  may  be  easi- 
ly identified  on  each  of  the  six  photographs,  a shadow  should 
never  be  chosen  in  picking  these  points  as  it  will  have  a dif- 
ferent location  on  the  adjacent  strip.  1 'her ever  possible,  an 
attempt  should  be  made  to  pick  the  intersection  of  two  roads 
or  a stream  and  road,  a stream  fork,  a well  defined  rock  forma- 
tion, or  a lone  tree. in  a well  defined  group.  Buildings  should 
not  be  chosen  as  this  will  hamper  later  operations.  The  point 
is  marked  on  the  photograph  by  piercing  with  a fine  needle  and 
is  circled  in  red  ink . The  circle  is  3/16"  in  diameter  and  a 
medium  weight  line,  a drop  pen  or  bow  pen  should  always  be  used. 
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If  a ground  control  point  falls  in  the  sidelap,  it  should  be  used 
as  a "tie  point"  and  be  accurately  .narked  on  all  overlapping  photo- 
graphs . 

Picking  ^dditloiicJ..  Photo  Control  Points:  First  the  center 

or  principal  point  of  the  photograph  must  be. located.  This  is 
done  by  drawing  intersecting  lines  through  the  collimating  marks 
which  appear  on  the  photograph.  These  marks  will  be  in  each  cor- 
ner or  at  the  center  of  each  side,  depending  on  the  type  of  camera 

used.  The  center  is  marked  with  a needle  point  and  a l/lO  inch 

square,  using  black  ink,  ns  the  point  located  in  this  manner  is 
not  a definite  image  point  it  is  very  difficult  to  positively 
identify  this  same  point  on  the  overlapping  photographs.  There- 
fore, two  reference  points  are. picked,  which  nay  be  easily  iden- 
tified on  all  three  overlapping  photographs.  These  reference 
points  should  be  a definite  object  or  image  and  are  picked  as 

nearly  equidistant  on  each  side  of  the  center  point  and  as  close 

to  the  center  c.s  possible.  These  points  are  circled  in  black 
ink  using  a 2/10"  circle  as  are  all  other  points  added  to  the 
photograph.  It  is  required  that  t iree  points  be  approximat ely 
equally  spaced  on  each  side,  east  and  rest,  of  the  center  point, 
.making  at  least  six  points  which  will  fall  in  that  portion  of  the 
60/o  overlap  common  to  three  pictures.  Then  as  many  additional 
intermediate  points  are  picked  as  is  deemed  necessary  regardless 
of  whether  they  will  fall  on  three  photographs  or  only  on  two.  A 
point  which  may  be  picked  on  only  one  photograph  within  a strip  is 
useless  and  should  not  be  considered. 
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The  type  of  country  being  controlled  determines  the 
number  of  points  to  be  picked.  Relatively  flat  or  gently 
rolling  terrain  requires  little  control  other  than  the  six 
points  vrithin  the  oG%  overlap.  In  picking  all  photo-control 
points  it  must  be  borne  in  .rind  that  these  points  vjill  estab- 
lish the  final  position  on  the  map  of  all  information  used 
from  the  photograph.  Hot  only  must  topographic  features  be 
controlled  but  differences  in  elevation  must  also  be  con- 
trolled. .1  stereoscope  should  be  used  to  aid  in  properly 
placing  the  control.  A veil  controlled  photograph  should 
have  points  uniformly  spaced  along  the  crests  of  all  ridges } 
along  the  bottoms  of  all  valleys  and  on  any  other  prominent 
natural  or  man-made  features.  It  h..s  been  found  that  an 
average  of  30  to  40  control  points  are  necessary  per  photo- 
graph in  mountainous  country. 

Numbering  Photo  Control  Points;  ' "here  so  many  points 
are  picked  it  is  necessary  that  each  point  have  a number  in 
order  to  avoid  confusion.  In  the  adopted  system  the  number  is 
divided  into  tvc  parts.  The  first  part  is  the  strip  number 
and  the  last  part  is  the  point  number.  The  tro  parts  are 
separated  by  a dash.  Thus  16-42  Y.ull  designate  point  number 
42  in  strip  number  16.  The  strip  numbers , of  course , were 
determined  when  the  areas  were  laid  out  for  flying.  The 
point  numbers  run  consecutively,  each  quadrangle  having  its 
OYjn  set  of  numbers,  starting  at  the  top  or  north  end  of  the 
strip,  from  left  to  right  throu  gh  the  center  of  the  photograph 
and  continue  from  right  to  left  through  the  intermediate  points 
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between  the  centers,  .ill  ground  control  points  trill  carry  their 
own  number  or  names  as  given  by  the  Field  Engineer  and  v:ill  be 
independent  of  the  regular  numbering  system.  This  also  applies 
to  section  corners  or  boundary  monuments  which  may  be  identified 
on  the  photographs,  all  points  including  the  "tie  points"  are 
numbered  or  named  in  black  or  red  ink  respectively  on  the  face 
of  the  photograph  except  the  centers  and  reference  points  which 
have  no  numbers . This  should  be  done  neatly  and  legibly,  and 
using  figures  approximately  l/lO  of  on  inch  high. 

P.  reparing  Templets : In  this  process  a templet  is  a sheet 

of  transparent  plasticele  about  the  same  size  as  the  photograph 
for  which  it  is  used  and  containing  radial  lines  to  each  of  the 
control  points.  The  templet  is  prepared  by  fastening  it  to  the 
photograph  with  scotch  tape  to  avoid  slipping’.  The  photograph 
and  templet  are  then  fastened  to  a drawing  bo^ru  or  table  by 
means  of  a needle  through  the  center  point.  Using  this  needle  as 
a pivot  for  the  triangle,  radial  lines  are  drawn  to  every  point 
that  has  been  picked  on  the  photograph.  The  lines  are  extended 
beyond  point  a little  more  than  half  the  distance  between  the 
point  and  the  center.  The  reference  points  on  each  side  of  the 
center  are  pierced  in  the  templet. 

Lines  to  points  circled  in  black  are  drawn  with  black  ink 
and  those  to  "tie  points,"  circled  in  red,  are  drawn  with  red  ink. 
The  draftsman  must  use  a well  sharpened  ruling-  pen  as  the  lines 
must  be  very  fine,  remembering  that  ink  has  a slight  tendency  to 
rumor  spread  on  the  very  smooth  surface  presented  by  the  plasti- 
cele. There  is  a templet  for  each  photograph  and  each  templet  must 
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bear  the  number  corresponding  to  the  photograph.  This 
number  is  always  placed  in  the  northeast  corner  of  the 


templet.  The  individual  lines  are  numbered  to  corres- 
pond to  the  points  to  which  they  radiate.  The  number  is 
placed  along  the  line  at  about  the  position  of  the  point 
on  the  photograph.  These  numbers  are  red  or  black  to  cor- 
respond to  the  lines  they  represent.  Care  should  be  exer- 
cised to  avoid  any  confusion  in  placing  these  numbers.  Ser- 
ious error  and  loss  of  tine  with  be  avoided  if  numbers  are 
clear  and  legible  o.nd  when  no  doubt  exists  as  to  which  line 
the  number  belongs. 

Laying  Photo  Trian, dilation  or  Racial  Line  Control : 

Photo  triangulation  is  a system  whereby  a series  of  points 
located  on  a set  of  properly  overlapping  vertical  aerial 
photographs  are;  by  means  of  radial  lines  intersecting  accord- 
ing to  certain  established  basic  principles,  brought  into  a 
definite  scale  position  in  a common  horizontal  plane.  This 
operation  is  one  of  the  most  important  phases  of  the  work  as 
it  is  this  process  which  establishes  the  location  and  orienta- 
tion of  all  detail  shorn  on  the  map.  The  mm  doing  this 
phase  of  the  work  must  not  be  nervous  and  must  have  great 
pateience.  He  should  have  a keen  analytical  mind  and  be 
capable  of  exercising  g'ood  judgment. 

Preparing  Projection  and  Control;  For  this  operation 
special  tables  nave  been  built-  of  sufficient  size  to  accomo- 
date a thirty-minute  quadrangle  at  a scale  of  Is 31,630.  These 
tables  are  covered  with  a.  sheet  of  zinc.  Line  is  used  because 
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it  has  a low  coefficient  of  expansion  and  also  the  metal,  pre- 
sents a.  surface  which  can  be  continually  reused  over  a long 
period  of  years.  A polyconic  projection  is  then  plotted  on 
.the  zinc  surface.  This  is  done  by  a capable  and  experienced 
draftsman  and  is  duly  checked  to  conform  to  our  standards  of 
accuracy.  The  draftsman  is  then  furnished  the  latitude  and 
longitude  of  all  ground  control  points  lying  within  the  desired 
area.  These  locations  are  carefully  plotted  and  checked.  They 
are  inked  with  a colored  ink  using  a l/4,:  circle  and  with  cross 
lines  drawn  through  the  center  of  the  circle.  All  points  are 
numbered  an  named.  Colored  ink  is  used  rather  than  black  be- 
cause it  ahheres  more  readily  to  the  surface  of  the  zinc,  all 
lines  and  lettering  can  be  re  loved  rath  an  a;nmonia  solution. 

assembling  Templets : Before  the  operator  begins  to  as- 

semble the  templets  he  studies  the  triangulation  net  and  decides 
on  the  most  advantageous  portion  of  the  area  to  start  assembling. 
This  i ill  be  the  portion  having  the  most  and  strongest  control  on 
one  strip  of  photographs . It  is  also  helpful  if  the  initial  strip 
laid  is  somewhere  near  the  center  of  the  quadrangle.  The  actual 
start  is  made  if  possible  where  two  or  more  ground  control  points 
occur  on  two  consecutive  templets.  These  templets  are  then 
placed  one  over  the  other  in  such  a manner  as  to  bring  the  res- 
pective centers  into  alignment  with  each  other.  The  two  lines 
representing  each  control  point  rill  then  be  found  to  intersect. 

By  moving  the  centers  closer  together  or  farther  apart  a rela- 
tion will  be  reached  whereby  the  intersecting  control  lines  will 
fall  exactly  on  the  plotted  locations.  In  this  position  the  two 
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templets  are  fastened  together  with  scotch  tape  and  also 
fastened  to  the  surface  of  the  table.  A definite  scale 
and  also  a definite  direction  or  orientation  has  now  been 
established.  .„s  certain  points  have  been  purposely  picked 
which  occur  on  three  successive  templets  it  is  now  possible 
to  add  the  third  templet.  It  is  added  by  holding;  the  cen- 
ters in  true  azimuth  and  mo vim  the  centers  closer  together 
or  farther  apart  until  the  proper  lines  are  brought  into 
intersection  with  the  intersections  already  established  by 
the  two  previous  templets.  This  process  of  adding,  templets 
may  then  be  continued  throughout  the  strip  using’  two  small 
strips  of  scotch  tape  to  fasten  each  templet  to  the  pre- 
vious one.  If  the  work  is  done  with  meticulous  care 
the  strip  should  maintain  its  proper  scale  and  direction  through- 
throughout  its  length.  However*  small  errors  will  creep  in 3 
usually  due  to  the  fact  that  all  photographs  are  not  made 
with  the  camera  perfectly  level*  Therefore , the  appearance 
of  ground  control  points  at  regular  intervals  serves  as  a 
check  factor  to  keep  the  strip  constantly  in  proper  scale 
and  orientation. 

T”hen  the  initial  strip  has  been  adjusted  to  the 
satisfaction  of  the  operator  he  fastens  it  securely  to  the 
table  with  scotch  tape  and  than  proceeds  to  assemble  one  of 
the  adjacent  strips.  This  is  done  in  the  same  manner,  only 
now  in  addition  to  the  ground  control  there  are  also  the  many 
tie  points  which  must  be  intersected  as  the  strip  progresses. 
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The  reason  for  making  red  lines  to  the  "tie  points"  is  non  clear 
as  the  intersection  of  the  red  lines  can  be  easily  and  rapidly 
located  in  tying  on  an  adjacent  strip.  The  assembly  continues 
strip  by  strip  until  the  entire  area  is  covered.  The  opera- 
tor then  carefully  checks  the  entire  layout  to  make  sure  that 
all  ground  control  points  and  all  ties  have  been  properly 
intersected. 

Transferring  Y pint s : In  order  to  transfer  points  to  the 

planimetric  sheet  the  operator  must  begin  with  the  uppermost 
strip  and  carefully  circle  the  intersections  of  the  minute 
lines  so  that  the  strip  may  be  placed,  in  exactly  the  same 
position  on  the  planimetric  sheet.  The  stria  is  then  lifted 
in  one  piece  and  fastened  in  its  proper  position  on  the  plani- 
metric sheet  by  moans  of  scotch  tape.  Then,  using  a sharp 
needle  point,  he  pierces  all  picture  centers  and  intersections 
within  the  coverage  area.  Tilts  should  be  carefully  done  to 
avoid  making  large  holes  in  the  planimetric  sheet.  After  the 
strip  has  been  pierced  each  point  is  circled  and  given  its  pro- 
per number  or  name,  the  photograph  centers  are  enclosed  in  a 
small  square  and  bear  the  number  of  the  picture.  This  is  all 
done  free  hand  with  a 2-H  pencil.  The  circles  are  approximate- 
ly l/lO"  in  diameter  and  the  figures  about  l/lO"  high.  This 
process  is  repeated  for  each  successive  strip  until  the  entire 
quadrangle  has  been  transferred. 

This  will  complete  the  procedure  of  establishing  con- 
trol and  the  baas  is  ready  for  the  transfer  of  all  detail. 
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Control  Tracing: 


Before  any  detail  is  added  to  the 


planimetric  sheet,  a control,  tracing  must  be  made.  This 
duty  rd.ll  be  given  to  a draftsman,  if.io  makes  a tracing  on 
linen.  This  tracing  carries  its  proper  name  and  number  in  the 
lower  right  hand  corner.  These  are  made  with  a No.  350  Le 
Hoy  Guide,  using  a #4  pen.  Latitude  and  longitude  are 
marked  at  2-1/2  minute  intervals.  All  minute  line  inter- 
sections are  shown  by  a 1"  cross  line.  Points  are  marked 
with  a 1/16"  circle  using  a drop  or  bow  pen.  Figures  and 
names  are  put  on  free  hand  about  l/l6"  high  and  must  be  neat 
and  legible  and  placed  horizontal  to  the  bottom  of  the  sheet. 
This  tracing  is  the  only  record  of  the  photo- control  and  is 
carefully  preserved  for  future  use  or  reference. 

PIT . JLPTG  'PHOTOGRAPHS 

This  set  of  prints  will  be  designated  as  the  "Detail" 
set  and  will  be  identical  in  every  respect  to  that  of  the 
"Control/,.. set  to  be  used  in  the  preparation  of  a planimetric 
map  and  will  be  utilized  for  detailing  only. 

Due  to  the  fact  that  all  photographs  must  have  60/ 
overlap  it  will  not  be  necessary  to  detail  every  photograph, 
but  the  detail  will  be  added  only  on  alternate  prints.  Hovr* 
ever,  the  intermittent  prints  will  be  used  for  stereoscopic 
vision.  In  order  to  facilitate  coordination  between  detailing 
Grazing,  Timber,  and  Checking,  the  even  numbered  photographs 
should  be  used  for  detailing. 

The  detailing  of  photographs  is  the  process  whereby 
the  cartographer  interprets  on  the  picture  surface  in  the 
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form  of  a lino  drawing  vhat  the  camera  has  recorded . The  car- 
tographer or  draftsman  Y'orking  on  detailing  must  be  able  to  see 
stereoscopically.  Unless  he  is  able  to  do  so,  his  services  are 
useless.  He  must  be  conscientious  and  a fair  draftsman  and  have 
a thorough  knowledge  of  interpreting  aerial  photographs.  In  de- 
tailing photographs , the  cartographer  must  adhere  to  the  follow- 
ing instructions  in  the  order  of  their  priority. 

Transferring  Tie  Points:  Using  only  the  photographs  hav- 

ing even  numbers  all  tie  points  and  ground  control  points  are 
transferred  from  tne  control  prints.  The  locations  are  pierced 
with  a fine  needle  and  circled  in  red  ink  in  the  same  manner  as 
was  done  on  the  control  prints,  do  figures  are  put  on  the  photo- 
graphs at  present.  The  area  enclosed  by  these  points  is  bounded 
by  a red  pencil  line  thus  establishing  the  coverage  area.  This  is 
the  portion  of  the  photograph  that  i:ill  actually  be  used  and  as 
these  tie  points  are  common  to  adjacent  strips  there  will  be  no 
duplication  of  coverage.  It  is  then  the  duty  of  a draftsman  to 
delineate  on  this  area  in  black  ink,  all  information  contained  on 
the  photograph.  Detail  should  be  extended  about  2/lOl!  beyond 
coverage  area  to  eliminate  any  possibility  of  a small  gap  between 
pictures.  The  photograph  must  be  studied  very  carefully  as  an 
individual  picture  with  and  'without  the  aid  of  a stereoscope. 

Drainage:  The  drainage  appearing  on  a photograph  consti- 

tutes the  most  basic  and  permanent  information.  Therefore,  all 
drainage  should  be  carefully  and  faithfully  delineated.  Care 
should  be  taken  to  preserve  all  the  character  of  each  individual 
drain.  Drainage  should  be  first  penciled  with  the  aid  of  the 
stereoscope.  Iluch  drainage  is  apparent  only  by  using  the  stereo- 
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scope  and  could  not  be  put  in  any  other  way.  Streams  of 
l/20 " or  more  should  be  shown  with  a double  line 5 treating 
each  bank  of  the  stream  indivi dually,  "'here  a sand  rush  is 
evident  the  main  channel  of  the  stream  should  be  shown  if  at 
all  possible  and  the  sand  area  should  be  shown  with  the  sand 
symbol. 

Bridges : It  will  be  possible  to  distinguish  only 

large  bridges  on  the  photograph.  In  these  cases  the  abut- 
ments should  be  inked  exactly  as  they  appear.  Smaller 
bridges  and  culverts  will  be  located  by  the  Field  Inspector. 

Flumes  and  Pipe  Lines ; Flumes  •'ill  be  shown  in  the 
same  manner  as  ditches,  "'here  pipe  lines  are  discernible 
they  r ill  be  shown  in  a continuous  line  and  labeled  "pipe 
line. " 

T mine Is : The  portals  of  all  visible  tunnels  should 

be  inked  together  ' ith  the  word  "tunnel." 

Goriuls ; No  attempt  will  be  made  to  detail  corrals 
as  these  will  be  spotted  by  the  Field  Inspector.  Corrals 
are  shown  on  the  finished  map  by  a symbol  so  it  is  not 
necessary  to  detail  the  size  and  shape. 

Airports : The  boundaries  of  airports  should  be 

inked  ■'here  vis  able,  ''here  improved  runways  are  visible 
they  should  be  detailed.  The  word  "Airport"  should  appear 
on  the  photograph. 

Sand  Dunes;  Sand  dune;  areas  should  be  outlined  and 
marked  with  the  words  "sand  dunes."  The  detailer  should 
not  attempt  to  use  the  sand  symbol  in  large  areas. 
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Fire  Lines : 


are  visible 


"here  definite  fire  breaks 
on  tie  photographs,  they  should  be  shorn,  dach  side  of  they 
cut  over  area  should  be  detailed  did  the  nerds  "Fire  Line" 
should  appear  on  the  photograph. 

Lakes  and  Reservoirs;  Lakes  are  outlined  at  the  high 
water  line  and  marked  "Lake"  on  the  photograph.  If  there  is 
no  evidence  of  water  in  the  lake,  the  high  water  line  will 
still  be  shown  and  the  lake  classed  as  "Intermittent leser- 
voirs  will  be  treated  the  same  as  natural  lakes  but  the  dam 
and  spillway  will  also  be  shown.  . ; 

Ditches:  Ditches  of  a mile  or  more  in  length  must  be 

shown  by  the  detailer.  However,  small  laterals  and,  in 
general,  ditches  under  one  mile  in  length  may  be  omitted. 

Roads  and  Trails:  The  detailer  will  ink  all  roads  and 

trails  that  he  can  definitely  identify  on  the  photograph. 

’lain  roads  are  shown  in  a dashed  line,  approximately  1/4"  in 
length.  All  other  roads  or  trails  are  shown  by  a very  short 
dashed  line.  Care  must  be  taken  not  to  lose  the  characteris- 
tic features  of  a road  alignment  by  careless  workmanship. 
Portions  of  roads  which  are  straight  should  be  drawn  with  a 
ruling  pen  and  straight  edge  and  not  free  hand.  Ho  attempt 
should  be  made  to  "fill  in"  portions  of  roads  or  trails  not 
clearly  visible  on  the  photograph.  This  will  be  taken  care 
of  by  the  Field  Inspector  who  can  do  a more  accurate  iob  by 
actual  ground  comparison. 
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Railroads : 


Railroads  are  shown  in  a continuous  line 
using  the  conventional  symbol.  ..11  railroads  should  be 
detailed  even  if  the  dataller  has  reason  to  believe  they 
are  abandoned.  It  vn.ll  be  the  duty  of  the  Field  Inspec- 
tor to  detei nine  whether  or  not  the  railroad  is  in  existence. 
The  detailor  rn.ll  use  a ruling  pen  and  straight  edge  on  all 
railroad  tangents. 

Buildings : The  dataller  v.ill  not  always  be  able  to 

find  all  buildingx  on  the  photograph.  However,  the  photo- 
graph should  be  carefully  studied  and  ail  visible  buildings 
detailed.  It  is  a common  mistake  for  the  beginner  to  show  hay- 
stacks and  similar  objects  as  bull  din.  ";s } but  with  more  ex- 


perience it  is  usually  possible  to  distinguish  buildings 
from  other  objects. 


countered,  it 
on  so  small  a 


a town  or  city  of  considerable  size  is  en- 
is  not  always  practical  to  .attempt  delineation 
scale.  hre  therefore  enlarge  the  one  or  more 


photographs  covering  the  town  to  a size  which  may  be  easily 
and  accurately  inked.  Detailing  of  these  enlargements  is 
done  with  a ruling  pen  and  straight  edge.  .Streets  are  shown 
m a double  line  to  their  actual  width.  ^11  buildings  are 
inked  in  their  true  size  and  shape  and  all  railroad  yards, 
round  mouses,  factories,  tanks,  etc.,  are  inked  .just  as  they 
appear  on  the  photo  enlargement,  all  inkin  is  done  in  a 
medium  weight  line,  not  so  heavy  as  to  obscure  minute  detail 
or  character  and  not  so  light  as  to  be  difficult  to  follow. 
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Fences ; Fences } while  they  are  not  shown  on  t ie  finished  nap 
nap;  are  very  important  in  constructing  the  land  lines.  There" 
fore,  all  fence  lines  which  appear  to  be  a part  of  the  land  net 
should  be  shorn.  It  is  not  necessary  to  detail  fences  of  small; 
irregular  tracts  that  rill  be  of  no  help  in  adding  the  section 
lines . 

Proof-Reading;  The  set  of  detailed  prints  must  be  proof- 
read by  a man  having  vide  experience  in  reading  aerial  photo- 
graphs; and  this  must  never  be  the  same  draftsman  or  Cartograph- 
er mho  did  the  original  work.  He  determines  whether  or  not  the 
detailer  has  completely  and  accurately  performed  his  duties.  He 
also  checks  to  determine  that  all  photographs  are  accurately 
matched;  both  within  the  strip  and  along  the  adjacent  strip, 
linor  additions  or  c. images  will  be  made  by  the  proof-reader, 
kajor  corrections  .ill  be  referred  back  to  the  detailer. 

lidding  Control;  The  set  of  detailed  photographs  is  com- 
pared with  the  co  itrol  prints;  and  all  photo-control  points 
within  the  coverage  area  are  added.  *.s  the  tie  points  in  red 
are  already  on;  the  additional  points  will  all  be  in  black 
ink;  using  the  same  size  and  weight  of  circle  used  on  the 
control  prints.  Jtll  points  must  be  named  or  numbered  in 
black  ink.  Tie  figures  should  be  15/100"  high  and  should  be 
so  placed  that  none  of  the  detailing  is  obscured.  The  num- 
ber of  each  detailed  photograph  in  the  upper  right  hand  cor- 
ner is  then  given  a thin  covering  of  transparent  lacquer  and 
all  photographs  that  have  been  detailed  will  be  sent  to  the 
photo-lab  to  be  bleached. 
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Machine  Transfer 

The  cartographer  assigned  to  this  phase  of  the  work 
will  be  furnished  the  detail  set  of  photographs  and  each 
photograph  having  been  detailed  will  be  bleached  - tnis  being 
merely  a black  and  white  drawing  of  the  cartographer’s  version 
of  -That  the  camera  recorded  of  all  information  necessary  to 
tne  plani metric  map.  In  addition  to  this  set  he  will  be  fur- 
nished the  planimetric  base  sheet  with  all  ground  control  and 
radial  line  control  points  established.  It  then  becomes 
his  duty  to  transfer  the  information  recorded  on  the  detail 
prints  to  the  established  control  on  the  base  sheet.,  thereby 
forming  a pencil  copy  of  the  planimetric  nap.  For  this  pur- 
pose a specially  constructed  machine  has  been  built  and  this 
operation  is  known  as  the  "Machine  Transfer. ” The  operator 
should  have  considerable  experience  in  the  compilation  of 
naps  ana  if  possible  some  experience  in  Topographic  Engineer- 
ing; he  must  be  very  conscientious  and  neat  in  his  work  and, 
above  all,  have  a thorough  understanding  of  caps  and  the  prin- 
ciples for  making  all  accurate  map . 

The  transfer  machine  consists  of  a lamp  house  adjust- 
ably mounted  over  a table  and  is  operated  by  six  controls, 
three  located  on  the  table  and  three  on  the  la.mphouse.  The 

hand  wheel  on  the  left  side  of  table  moves  the  lamp  house 
bacx  ana  forth;  the  hand  wheel  on  the  right  side  moves  the 
lamphouse  sideways;  and  the  small  switch  under  the  left  hand 
wneel  lowers  the  lamp  house  by  turning  left  and  raises  it  by 
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turning  right.  The  crank  control  on,  the  front  of  the  lamp  house 
revolves  the  picture  and  the  vertical  crank  and  large  horizon- 
tal screv  control  at  the  rear  are  used  for  raising  and  levering 
the  bellows.  Immedic’tely  under  the  horizontal  screv  is  a 
similar,  but  smaller  screv  vliich  serves  as  a brake  to  hold  the 
former  control  in  its  set  position.  The  witches  for  the 
lights  and  the  fan  are  on  the  lover  right  hand  side  of  the 
larnphou.se . In  order  to  dissipate  the  heat  of  the  tvo  2 50- vat t 
bulbs,  the  fan  must  be  kept  running  when  the  machine  is  being 
operated,  and  left  running  if  lights  are  shut  off  momentarily. 

Pictures  are  placed  vith  the  face  against  the  glass  in 
holder  on  front  of  the  lanphouse.  Points  on  the  picture  are 
brought  into  relative  position  to  those  on  quadrangle  sheet, 
using  the  center  point  as  a guide.  Quadrangle  sheets  are 
machined  by  strips  vhich  run  in  north  and  south  direction,  ns 
a matter  of  convenience,  the  half  of  the  sheet  nearest  the 
operator  is  completed  first  and  then  turned  around  to  complete 
the  other  half.  " aen  this  is  done,  it  vill  necessitate  chang- 
ing the  position  of  the  picture  in  the  lamphouse. 

Mien  photograph  is  properly  oriented,  the  following 
procedure  should  be  folio  vis:  In  order  to  reduce  a picture, 

lover  the  bellows  and  raise  the  light  box  and  in  conjunction 
use  other  controls  to  manipulate  points  into  position,  as 
many  p.oints  as  possible,  enclosing  a given  area , should  be 

brought  into  coincidence  before  pencil  vork  is  started.  Should 
rough  country  be  encountered  •'.  here  only  tvo  points  can  be 

brought  into  position,  the  main  drainage  should  be  put  in  first, 
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making  sure  to  use  successive  points  on  said  drainage  and* 
at  the  same  ti.  a,  earning  ’..'here  .einor  drainage  enters , rail- 
road crossings , fences , roads , trails , etc.  and  later  adjust- 
ing betv.een  tiese  marked  points  and  other  control  points  on 
or  near  same  features.  Extreme  care  must  be  taken  to  accurate- 
ly copy  all  character  in  streams , trails , etc.,  and  curves , 
tangents  , and  forks  in  roads  should  be  accurately  and  clear- 
ly noted. 

'there  drainage  originates  at  or  near  a controlled 
ridge , the  starting  point  of  each.  drain  should  be  ..larked 
by  adjusting  to  each  tiro  successive  points  on  said  ridge, 
said  then  adjusting-  each  drain  to  its  outlet  in  main  drain- 
age. . .void  the  adjustment  between  separated  ridges  such  as 
those  that  lie  on  opposite  sides  of  a drain  or  other  features. 

ill  detail  appearing  on  the  photograph  should  be  trans- 
ferred and  care  taken  that  ail  detail  ties  into  adjacent 
orints. 


Label  any  detail  vhich  might  be  confusing,  such  as  a 
spring  or  small  lake  which  might  be  taken  for  a picture  point. 

after  picture  is  finished  compare  it  with  penciled 
\ 

work  to  pick  up  any  features  taut  have  been  omitted. 

Proof-leading : Proofing  must  be  done  by  a drafts. nan 

or  cartographer  who  has  a thorough  knowledge  of  map  compila- 
tion. T iis  work  must  never  by  done  by  the  machine  man  mho 
transferred  the  original  nork.  This  procedure  should  follow 
as  soon  as  possible  after  the  machine  transfer  has  been  com- 
pleted so  that  the  operator  who  detailed  the  original  transfer 
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work  may  make  the  corrections  while  the  original  work  is  still 
fresh  in  his  mind. 

The  proof-reading  is  performed  by  comparing  the  detail 
photographs  with  the  map  for  the  purpose  of  determining  whether 
all  detail  has  been  transferred  and  that  the  pencil  copy  is 
clear  and  legible.  Particular  care  must  be  taken  to  see  that 
no  detail  has  been  lost  in  the  transfer. 

Compilation  of  Land  Lines 

The  compilation  of  land  lines  for  plani metric  maps  is  a 
highly  skillful  job  and  must  be  performed  by  a cartographer  who 
is  thoroughly  experienced  in  this  class  of  work.  He  should  bear 
in  mind  that  the  lane  net  is  the  weakest  part  of  the  planinetric 
map  and  in  no  case  should  detail  be  moved  to  fit  a land  grid  un- 
less a thorough  investigation  of  the  case  has  been  made  with  the 
man  laying  templets  and  the  man  doing  the  machine  work  to  deter- 
iiiine  whether  or  not  an  error  has  been  made.  The  cartographer 
should  bear  in  mind  at  all  times  that  the  land  grid  is  a float- 
ing land  net  insofar  as  the  accuracy  of  the  map  is  concerned  and 
is  tied  only  to  position  where  found  corners  are  made. 

The  land  lines  must  be  added  to  the  penciled  copy  of  the 
planimetric  nap  uS  correctly  .as  possible  from  information  on 
hand  in  the  office.  By  compiling  land  lines  on  this  copy  the 
cartographer  is  able  to  determine  where  the  weak  parts  of  the 
land  net  exist , therefore  determining  to  what  extent  the  field 
inspector  should  search  for  additional  information.  Corners 
which  'lave  been  located  as  part  of  the  triangulation  net  will 
have  been  inked  on  the  sweet  and  must  be  adhered  to  as  well  as 
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those  located  by  photo  triangulation.  These  corners  mil 
serve  as  a nucleus  for  the  compiling  of  the  land  net.  The 
General  Land  Office  tovnship  plats  v.ill  be  referred  to  for 
courses  and  distances.  It  -light  be  uell  to  state  here  that 
tne  General  Land  Office  surveys  made  prior  to  1910  are  not 
reliable,  as  in  most  cases  they  vere  contract  surveys  and 
a great  many  fraudulent.  In  cases  vhere  corner  locations 
on  the  sheet  do  not  agree  ruth  recent  surveys  or  resurveys , 
a note  should  be  made  to  have  the  Field  Inspector  check  the 
corner  in  question.  By  using  rdiat  found  corners  re  have  in 
conjunction  rith  the  General  Land  Office  tomship  plats,  ire 
are  able  to  compile  a good  percentage  of  the  land  lines, 
additional  lines  are  projected  from  the  information  already 
determined. 

The  cartographer  must  natch  carefully  to  see  that 
section  lines  fit  the  self-evident  features  on  the  map. 

Fences  and  roads  are  often  very  good  clues  in  locating  land 
lines  and  these  should  be  used  judiciously.  Lines  made  by 
the  cartographer  should  be  very  light  so  that  they  may  be 
easily  changed  if  necessary,  since  this  is  a preliminary 
layout  and  may  change  to  conf orm  to  the  findings  of  the 
Field  Inspector. 

A photo gt at  copy  of  the  planimetric  map  to  the  same 
scale  is  made  on  14xl3!I  sheets  vraich  are  mounted  on  cloth. 
Sixteen  sheets  are  required  for  a full  quadrangle  - eight 
of ‘these  for  a half  quadrangle  - and  are  mounted  and  bisected 
on  a single  piece  of  cloth,  folded  and  placed  in  a stiff 
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backed  binder.  Hot  sever , before  they  are  sent  to  the  field  inspec 
tor,  the  township  lines  are  ruled  in  green  ink  and  circles  are 
placed  at  all  points  where  the  compiler  rants  additional  corners 
found. 

Adding  Field  Corrections 

T"hen  the  field  inspector  has  completed  his  work,  the  con- 
trol photographs  and  the  photostat  copy  of  the  planfnetric  map 
are  returned  to  the  compilation  department.  The  photostat  copy 
v.d.11  show  all  classifications  and  names  while  the  photographs 
rill  have  marked  in  red  ink  any  additions  or  corrections  accur- 
ately placed.  This  information  has  been  put  on  the  control 
photographs  corresponding  to  t ie  ones  detailed.  It  is  nor 
necessary  to  transfer  these  corrections  and  additions  to  the 
bleached  photographs.  This  is  done  by  placing  the  corrected 
photograph  over  the  bleached  photograph  and  piercing  through 
with  a needle  point  all  information  to  be  transferred.  This 
information  is  then  inked  on  the  bleached  print  in  red  ink  and 
then  added  to  the  map  by  using  the  transfer  machine  in  the  same 
manner  as  the  original  information  was  transferred.  The*  sheet 
is  noi7  given  a final  check  to  be  sure  all  field  additions  and 
corrections  hive  been  added,  "men  this  check  is  completed  the 
map  will  be  in  final  fora  so  that  the  draftsman  inking  the 
sheet  will  need  no  information  otier  than  the  classification 
sheet  turned  in  by  the  Field  Inspector. 
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S E C T I 0 N 


v 


FIELD  INSPECTION  OF  PL^BZTRIC  HAPS 


General 


The  field,  inspection  or  planimetric  maps  will  be  performed, 
by  a field  engineer  (who  is  Gniel-of-Party)  ana  one  or  more  assis- 
tants. This  phase  oi  planimetric  mapping,  is  of  the  utmost  importance 
and  should  be  given  extreme  care  by  the  Ghief-^i -Party  lor  it  is  his 
responsibility  to  make  the  last  ana  final  analysis  of  the  composite 
map  in  its  pencil  form  before  it  is  g>iven  to  the  draftsmen  for  final 
inkin&. 

Field  inspection  consists  of  the  actual  checking  in  the  field 
(by  observation  ana  comparison)  of  all  data  outlined  from  aerial 
photographs  in  the  construction  oi  a planimetric  map,  the  running 
of  ground  surveys  at  pre- determined  intervals  for  checking  accuracy 
of  office  work,  classification  of  all  culture,  checking  all  boundary 
lines,  locating  additional  section  corners,  checking  and  adding  all 
nomenclature,  connecting  in  the  field  all  detail  that  was  obscured 
from  the  photographs  and  left  hanging  loose.  In  general,  making  a 
final  and  complete  check  of  the  planimetric  map  before  it  is  ready 
for  publication. 

Chief-of-Party 

ne  must  be  an  engineer  with  considerable  experience  in  map 
compilation,  having  a thorough  working  knowledge  of  methods  obtained 
in  the  construction  oi  a planimetric  map,  the  faculty  of  contacting 
local  residents  and  securing  iniormation,  and  he  must  be  alert  and 
energetic . 
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Assistant 


The  assistant  mil  be  an  Engineering  Aid.  and  will  assist  the 
Chief- of -Party  in  performing  all  his  duties;  he  must  be  able  to 
drive  an  automobile,  assist  in  pack  trips,  have  some  knowledge  of 
the  methods  of  constructing  planimetric  maps  from  aerial  photo- 
graphs, and  he  must  be  energetic,  conscientious,  and  interested  in 
his  work. 

Equipment 

The  partj  will  be  equipped  with  a suitable  automobile,  pre- 
ferably ol  the  panel- bo uy  type,  ana  with  suliicient  gas  capacity  to 
enable  long  trips  between  filling  stations.  Also  the  following 
equipment  will  be  furnished: 


1 Scale  - 2”  - 1 Mile 

2 Canteens  - 1 gal.  type 
1 hater  Bag  - 5 &al. 

1 Alidade  - Telescope  - 18" 

1 Plane  Table  Board  - 18x24" 

1 Tripod  - Johnson  Head 
1 nod  - Stadia 

1 Compass  - Forest  Service  Standard 
1 Tape  - Steel  - 100  Ft. 

1 Stereoscope  - Folding  Type 

un  quadrangles  where  pack  trips  will  have  to  be  made,  the 
necessary  camping  equipment  will  be  furnished.  The  rental  of  pack 
horses  will  be  taken  care  of  by  the  Chief-of-Party. 

Supplies 

The  Chief-of-Party  will  be  iurnished  a photostat  copy,  mounted 
and  bisected  for  convenience,  ol  the  original  planimetric  map  in  its 
pencil  form  on  the  scale  of  2"  = 1 mile;  a complete  set  of  photograph 
covering  the  quadrangle  with  stereoscopic  coverage;  a list  of  all 
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U.  S.  Geological  Survey  and  U.  S.  Coast  & Geodetic  Survey  bench 
marks;  and  all  necessary  stationery  and  stationery  cabinet  or 
field  chest.  He  will  also  bo  furnished  with  a set  of  all  existing 
up  to  date  maps  of  the  country  to  be  covered. 
approach  to  TJork 

The  field  party  will  be  organized  in  the  office  in  Denver. 

The  Chief-of-Party  should  report  to  the  Forest  Supervisor  on  whose 
Forest  he  is  going  to  work  before  undertaking  any  field  operations. 
He  should  secure  from  the  Supervisor  and  Rangers  all  information 
possible  regarding  nomenclature  and  sdcure  a map  showing  all  main 
Forest  Service  trails  and  stock  drives  with  their  names,  the  loca- 
tion of  all  Ranger  Stations,  both  temporary  and  permanent,  -aid  make 
arrangements  to  secure  the  assistance  of  a Ranger  in  locating  addi- 
tional section  corners.  In  short,  take  advantage  of  ihe  knowledge 
of  the  Supervisor  and  Rangers  of  their  Forest  in  assisting  in  any 
possible  way  with  the  work.  After  this  information  has  been  secured 
from  the  Supervisor  or  Rangers,  the  Chief-of-Party  will  proceed  with 
his  work  in  any  manner  he  sees  fit,  bearing  in  mind  the  following 
instructions : 

The  photostat  copy  of  the  quadrangle  is  to  be  used  only  for 
classification,  identification  of  photographs  where  corrections  nnd 
additions  have  been  made,  and  for  nomenclature.  In  no  case  should 
this  photostat  copy  be  used  to  show  the  location  of  any  amount  of 
detail  or  be  relied  upon  for  the  correct  position  of  any  material 
shown  in  its  respect  to  the  true  position  of  the  map.  All  cormc- 
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tions,  reg,„r.  less  of  how  largo  or  small,  must  bo  indie  at  od  on  tho 


aerial  photographs  in  red  .and  noted  on  the;  photostat  copy  of  map, 
giving  the  photograph  number  whore  corrections  occur. 

When  detail  appears  on  the  photostat  map  that  should  bo 
eliminated  from  the  final  map,  the  word  "Omit"  should  bo  written 


on  tho  photostat  copy  over  the  detail  to  bo  omitted. 


Roads  and  Trails 

In  the  classification  of  Roads  and  Trails,  they  will  bo 
classified  on  tho  final  map  in  four  general  classifications;  namely. 
State  and  Federal  Highways,  Main  and  Good  Motor  Roads,  Poor  Motor 
Roads,  and  Trails.  This  classification  is  made  entirely  by  the  field 
inspector.  As  far  as  he  is  concerned  the  only  difference  between  a 
State  or  Federal  Highway  .-and  a Main  or  Good  Motor  Road  is  that  he 
will  show  both  on  Ihhe  classif ication  sh^et  in  a solid  red  line,  but 
in  the  case  of  State  and  Federal  Highways  he  will  show  the  number  of 


each,  paying  particular  attention  to  junctions  and  their  route  through 
congested  areas.  Poor  Motor  Roads  will  be  marked  with  a red,  dashed 
line.  Trails  will  be  marked  with  a red,  dotted  line  and  the  word 


"Trail"  labeled  along  side 


There  rill  be  a great  many  cases  in  the  compilation  of  the 
map  where  the  cartographer  has  shown  a maze  of  roads  or  turn-outs. 
Care  should  be  t ikon  in  picking  the  correct  road  to  be  shown  on  the 
final  map  and  marking  all  others  "Omit."  For  the  information  of 
the  Chief**of-Party,  a State  or  Federal  Highway  is  any  highway  set 


up  on  the  State  and  Federal  Systems  and  numbered.  A main  or  good 


motor  road  is  determined  by  any  road  which  is  occasionally  main- 
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A second 


tained  by  grade  and  binder,  either  public  or  private, 
class  road  is  any  road  which  can  be  traveled  by  Car  and  is  not 
maintained  or  bladed.  A trail  is  any  passage  or  way  that  is 
occasionally  cleared  permitting  travel  by  horse  or  foot  and  has 
a definite  origin  and  destination. 

Bridges,  Trestles,  & Culverts 

These  must  be  shown  by  either  symbol  or  exact  measurement 
to  scale.  Any  bridge  over  300  feet  in  length  must  be  shown  to 
scale.  This  may  be  done  by  locating  the  abutments  on  the  photo- 
graph. Bridges  less  than  300  feet  may  be  shown  by  the  usual  bridge 
symbol  at  the  intersection  of  stream,  ro.„d,  or  railroad.  In  deter- 
mining where  a bridge  stops  and  a culvert  begins,  show  a bridge 
symbol  for  any  structure  that  necessitates  the  breaking  of  the 
road  grade.  TJhere  streams  pass  under  road  grade  irrespective  of 
whether  or  not  large  or  small  conduit,  wooden,  concrete,  or  metal, 
culvert  symbol  should  be  shown  on  each  side  of  road.  All  symbols 
of  bridges  end  culverts  of  less  than  300  feet  in  length  will  be  , 
shown  on  the  classification  sheet  only.  All  bridges  over  300  feet 
in  length,  abutments  must  be  shown  on  the  photograph  if  not  deter- 
mined in  the  compilation  of  map.  The  inspector  should  bear  in  mihd 
that  if  he  should  not  show  a culvert  or  bridge  symbol  where  streams 
cross  roads  or  railroads,  these  wall  be  treated  as  fords  and  will 
be  shown  as  such  on  the  finished  map% 

Railroads 

All  railroads,  round  houses,  wyes , sidings,  and  spur  lines 

must  be  shown  and  name  of  railroad  on  nomenclature  plate;  however, 
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no  attempt  should  be  made  to  show  abandoned  railroads,  what  is  meant 
by  an  abandoned  railroad  is  any  line  or  spur  on  which  steel  has  been 
taken  up  or  is  in  the  process  oi‘  being  taken  up.  If  the  steel  re- 
mains on  the  ground,  regardless  of  whether  or  not  trains  are  operat- 
ing on  it  at  the  time  the  inspection  is  made  it  should  be  shown  as  a 
railroad,  hailroad  tunnels  will  be  shown  by  the  usual  symbol,  but 
located  on  the  photographs.  If  tunnel  carries  a name,  it  should  be 
shown  on  the  nomenclature  plate.  No  classification  will  be  made 
between  standard  and  narrow  gauge  tracks,  nor  will  any  attempt  be 
maae  to  designate  single  and  double  tracks. 

Telephone,  Telegraph  & Transmission  Lines 

These  will  be  shown  by  the  regulation  symbol,  indicating  on 
the  photostat  copy  only  their  existence  with  a reference  to  the 
photograph  number,  but  they  musr  be  shown  on  the  photograph  in 
their  correct  position  in  respect  to  side  of  road  or  general  direc- 
tion of  line.  In  locating  these  lines  on  the  photograph,  no  attempt 
should  be  made  to  classify  or  to  include  the  number  of  lines  if  one 
or  more  lines  run  down  the  same  side  of  the  road.  This  should  be 
taken  care  of  with  symbol  only  and  no  account  should  be  made  of 
short  spur  lines  leaving  the  main  line  ior  a distance  of  one  mile 
or  less;  however,  lines  leaving  the  main  line  ior  a distance  of 
more  than  one  mile  should  be  shown.  When  a spur  line  or  a main  line 
goes  across  country  through  timbered  or  flat,  prairie  country  and 
where  detail  makes  it  almost  impossible  to  locate  the  exact  posi- 
tion or  tnis  line  without  a survey,  these  lines  may  be  indicated  on 
the  photograph  in  their  general  position,  but  this  should  oe  so 

stated  on  the  photograph  for  luture  relerence. 
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Telegraph  lines  are  not  so  plentiful,  but  they  should  be 
treated  in  the  same  manner  as  telephone  lines.  These  lines  in 
most  cases  will  run  parallel  to  railroads  or  roads.  Care  should 
be  taken  in  distinguishing  between  telephone  and  telegraph  lines. 

Transmission  lines  - No  attempt  should  bo  made  to  show  small 
power  lines  running  at  random  through  the  country.  The  only  lines 
it  is  necessary  to  indicate  are  the  high  voltage  lines  running 
parallel  to  railroads , roads,  or  through  rights  of  way.  The  loca- 
tion of  these  lines  should  be  treated  in  the  same  manner  as  tele- 
phone lines. 

In  practically  every  case  of  cross  country  telephone  lines, 
the  inspector  wall  find  some  telegraph  wires  running  on  same  poles. 
These  telegraph  wires  are  reserved  for  the  owner's  use  and  should 
be  classed  as  telephone  lines  only.  In  making  the  distinction 
between  telephone  and  telegraph  lines  the  following  rule  should 
be  adhered  to:  If  a line  is  owned  and  operated  by  a local  tele- 

phone company.  Mountain  State  or  Bell  Telephone,  it  should  be  classed 
as  a telephone  line;  if  owned  and  operated  by  Postal  Telegraph  or 
Mbs tern  Union  or  a railroad,  it  should  be  classed  as  a telegraph 
line.  The  inspector  will  find  this  distinction  easy  to  make  simply 
by  watching  the  markers  along  the  poles  as  to  their  ownership.  In 
some  rare  cases  a telephone  company  will  lease  the  right  of  way  over 
a telephone  line  to  a telegraph  company  and  in  this  case  both  sym- 
bols should  be  shown. 
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Drainage 


Water  courses  will  generally  be  shown  by  four  different  sym- 
bols: Large  Rivers,  Streams,  Intermittent  Streams,  and  Ditches  or 

Canals.  Large  Rivers  will  be  considered  as  any  river  with  sufficient 
width  to  enable  its  width  to  be  shown  by  two  parallel  lines,  the 
scale  of  map  governing  this  entirely.  A stream  is  any  stream  flow- 
ing water  the  major  portion  of  the  year.  An  intermittent  stream  is 
a stream  which  only  flows  water  during  the  wet  season.  A ditch  or 
canal  is  a man-made  course  for  water. 

In  classifying  these  water  ways,  on  large  rivers  each  meander- 
ing bank  should  be  treateu  separately  in  its  true  course.  This, 
however,  should  be  taken  care  of  by  the  map  compilers  and  should 
give  the  field  inspector  no  concern  except  to  check  and  see  that 
this  has  been  done. 

Streams  and  Intermittent  Streams  must  be  classified  on  the 
classification  sheet.  In  oraer  to  eliminate  work  and  cluttering 
of  the  classii icat ion  sheet,  all  streams  have  been  shown  on  the 
pencil  copy  in  solid  line.  The  inspector  must  classify  all  streams 
with  blue  pencil  omitting  any  classii icat ion  of  intermittent 
streams.  By  so  doing  this  will  mean  all  streams  on  the  classifi- 
cation sheet  not  classii iea  become  intermittent  streams  when  the 
final  drafting  is  done.  Therefore,  extreme  care  should  be  taken 
in  the  classii icat ion  ox  streams  which  carry  water.  In  doing  this, 
the  inspector  will  rind  that  the  ganger’s  knowledge  of  his  rorest 
will  be  of  considerable  help;  also  should  timber  or  grazing  surveys 

K-8 


be  working  the  country  simultaneously  or  have  already  worked  it  pre- 
viously, their  judgment  as  to  the  classification  of  these  streams 
should  be  accepted. 

Ditches  and  canals  must  be  shown  on  the  classification  sheet 
in  a solid  blue  line  with  the  word  "Ditch”.  Any  location  necessary  must 
be  shown  on  the  photographs.  No  attempt  should  be  made  to  show  all 
small  laterals  or  small , individual  irrigation  ditches.  The  inspec- 
tor should  confine  ditches  and  canals  to  those  being  well  constructed 
and  generally  considered  the  main  lines.  In  each  case,  the  head  gates 
must  be  found  and  located  on  the  photograph  according  to  symbol. 

All  flumes  and  siphons  must  be  shown.  These  may  be  shown 
on  the  classification  sheet  by  their  symbol  and  name,  but  the  exact 
location  must  be  shown  on  the  photograph. 

Since  the  majority  of  detail  on  planimetric  maps  in  this 
particular  Region  will  be  drainage,  it  is  not  necessary  for  the 
field  inspector  to  make  any  attempt  to  make  the  exact  location  of 
this  drainage;  however,  he  should  make  a thorough  comparison  between 
the  photograph  and  the  cartographer's  version  of  the  stream  making 
sure  that  the  meandering  courses  and  detail  are  correctly  shown.  In 
case  an  error  of  this  type  is  found,  mark  a circle  around  the  stream 
with  a note  to  re-detail. 

Lakes 

These  may  be  defined  in  two  general  classes;  lakes,  reser- 
voirs, or  ponds;  and  intermittent  lakes,  reservoirs,  and  ponds.  The 
word  "lake"  or  "intermittent  lake"  will  serve  to  classify  them  on 
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the  classification  sheet.  However,  should  the  inspector  encounter 
a lake  which  at  various  seasons  is  practically  dry,  he  -should  out- 
line on  the  photograph  the  water  line  and  also  the  intermittent  lake 
line  thus  enabling  the  draftsman  to  show  the  high  and  low  water  of 
this  lake.  This  can  be  done  by  field  comparison  of  the  photographs 
path  the  ground.  In  the  Case  of  lakes  and  reservoirs  where  the 
water  has  been  diverted  either  around  or  leaves  from  an  outlet 
other  than  the  normal  spillw  .y,  this  should  be  shown  by  the  ditch 
or  flume  symbol  whichever  the  case  may  be.  In  all  cases  the  infor- 
mation must  be  shown  on  the  photograph.  In  places  where  the  dam  has 
been  broken  .and  the  majority  of  the  structure  is  left  standing,  lake 
or  reservoir  should  be  shown  as  intermittent. 

The  inspector  should  bear  in  mind  that  he  can  only  show  such 
features  as  the  scale  will  permit.  Where  there  are  bodies  of  water 
of  one  acre  or  less,  no  attempt  should  be  made  to  show  them. 

Springs 

Springs  should  be  shown  by  their  usual  symbol,  but  no  par- 
ticular search  should  be  made  to  locate  these  springs;  only  shoxv 
those  that  are  found  in  the  natural  course  of  the  work  or  that  have 
been  called  to  attention  by  previous  maps.  Here  again,,  if  the  graz- 
ing survey  has  preceeded  the  field  inspection  they  will  have  located 
all  springs  within  the  area.  In  this  case  they  should  be  transferred 
to  the  inspector's  set  of  photographs  so  they  will  be  shown  on  the 
final  map. 

The  word  "Spring"  or  "SPR"  will  be  shown  on  the  classification 
sheet,  but  the  exact  location  must  be  shown  on  the  photograph. 
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Falls  and  Rapids 


Mo  attempt  will  be  made  to  show  falls  anu  rapids  other  than 
those  of  prominence  or  those  having  been  named  and  located  on  pre- 
vious maps.  Should  any  occur  of  this  nature  they  should  be  shown 
on  the  photograph  by  symbol  and  the  name  on  the  identification  sheet. 
Dams 

In  all  cases  where  dams  are  of  sufficient  width  and  length 
that  the  scale  will  permit  their  being  shown  on  the  map  in  relation 
to  their  exact  size  and  shape,  this  should  be  done  using  the  photo- 
graph for  the  exact  information.  Tliere  dams  are  small  they  may  be 
shown  by  the  dam  symbol,  but  this  should  be  done  on  the  photograph 
only,  using  the  classification  sheet  to  show  the  name  and  kind  of 
structure.  However,  no  account  should  be  made  of  small  check  dams, 
beaver  dans,  or  other  small  structures  obstructing  the  flow  of  a 
stream  Should  the  inspector  encounter  a dam  that  has  been  broken, 
but  where  the  majority  of  the  structure  still  stands  he  should  show 
it  as  though  no  break  occurred. 

Glaciers 

Glaciers  will  be  shorn,  by  outlining  on  the  photograph  the 
boundary  and  marking  "Glacier."  Its  name  should  also  occur  on  the 
identification  sheet. 

Hashes 

In  streams  and  rivers  which  have  vide  sand  beds,  symbols  must 
be  used.  Since  this  feature  is  obvious  on  the  photograph,  it  is  very 
doubtful  that  they  will  be  overlooked;  however,  they  should  be  checked 
and  if  they  have  been  overlooked  the  classification  sheet  should  show 
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a small  arrow  to  stream  stating  "See  Photograph  Number  for 

Sand. " 

Topography 

Inasmuch  as  the  planimetric  maps  do  not  portray  the  earth ’ s 
surface  in  relief,  there  is  very  little  or  no  topography  to  be 
shown;  however , we  do  indicate  by  hatchures  outstanding  mountain 
peaks  and  ranges  and  series  of  cliffs  and  bluffs  which  are  natural 
barriers  when  attempting  to  cross  country.  Uhile  checking  for  mis- 
cellaneous detail,  it  is  well  to  bear  in  mind  that  should  a high, 
outstanding  peak  not  be  indicated  on  the  map,  it  should  be  marked 
on  the  classification  sheet  and  shown  in  form  lines  on  the  photo- 
graph. This  should  be  applied  in  all  cases  to  peaks  having  names. 

Bluffs  and  cliffs  if  omitted  from  the  planimetric  map  should 
be  indicated  on  the  classification  sheet  and  a straight  line  with 
bluff  symbol  on  the  photograph.  However,  this  only  applies  to  out- 
standing cliffs  or  rim  rocks  and  no  great  amount  of  detail  should  be 
gone  into  regarding  this  feature. 

Sand  Dunes 

Sand  dunes  should  be  outlined  on  the  photograph  just  showing 
the  boundary,  which  in  all  cases  will  be  obvious;  however , a note 
must  be  made  on  the  classification  sheet  referring  to  the  photograph 
number. 

Boundaries 

A finished  planimetric  map  will  show  all  boundary  lines  such 
as  National  Forest,  Inter-forest,  National  or  State  Lines,  County 
Lines,  City  Corporate  Limits,  Reservation  Lines,  and  Land  Grant  Lines. 
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In  this  Region  the  majority  of  these  lines  follow  township  and 
section  lines  or  sub- divisional  lines  and  they  will  be  of  very 
little  or  no  concern  to  the  field  inspector  as  t hey  will  be 
added  to  the  map  when  making  final  drafting;  however,  they  should 
all  be  checked  by  the  inspector  to  see  they  do  follow  land  sub- 
divisions and  in  cases  where  such  lines  do  leave  the  lend  sub- 
divisions and  follow  mountain  ranges,  as  is  quite  often  the  case 
of .county  and  Inter-forest  boundary  lines,  these  lines  should  be 
indicated  on  the  classification  sheet  and  added  to  the  photograph. 
This  should  only  be  done  by  using  the  photograph  stereoscopically, 
tracing  line  along  the  high  point  of  the  divide  or  range  whichever 
the  case  may  be. 

An  inquiry  must  be  made  by  the  inspector  into  each  town  and 
village  as  to  whether  or  not  it  is  incorporated,  and  if  it  is  the 
corporate  limits  must  be  shown.  Here  again,  if  these  corporate 
limits  follow  land  lines  or  sub-divisions  they  may  be  so  noted  on 
the  classification  sheet,  but  should  they  be  of  a regular  nature 
they  must  be  treated  as  a map  correction,  adding  the  exact  boundary 
on  the  photograph. 

Section  Corners  & Lines 

Inasmuch  as  the  triangulation  party  has  previously  worked  over 
this  same  country  as  the  field  inspector  and  has  found  a great  number 
of  corners  and  these  corners  being  indicated  on  the  pencil  sheet  by 
the  found  corner  symbol  from  these  previous  found  corners,  the 
office  has  made  an  attempt  to  compile  the  land  office  grid  but  will 
have  encountered  some  difficulty  in  the  lack  of  information  of  estab- 
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lished  found  corners,  The  map  comiilers  'will  note  on  tlie  pencil 
copy  of  the  planimetric  map  where  they  wish  aaaitional  information 
in  the  form  of  found  corners.  In  aduition  to  these  corners 
requested,  the  inspector  should  consult  the  forest  hanger  and 
locate  as  many  corners  as  possible  witnout  undue  cost  or  handi- 
capping his  work  lor  it,  bearing  in  mind  that  the  more  corners 
located  the  stronger  the  township  net  will  be.  These  corners 
should  be  indicated  merely  by  symbol  on  the  classification  sheet 
giving  the  photograph  number  and  locating  exactly  on  the  photograph. 
However,  if  corner  falls  in  densely  wooded  territory  or  out  in  open 
fields  where  it  is  impossible  to  locate  the  exact  position  ol  this 
corner  on  the  photograph  by  comparison  to  detail,  the  inspector 
must  pick  some  known  tree,  cross  trail,  or  some  aeiinite  object 
on  the  photograph,  giving  the  true  position  on  the  photograph  and 
marking  on  the  reverse  side  the  compass  bearing  and  the  number  of 
feet  to  the  found  corner.  This  is  shown  in  figure  1. 

The  location  of  township  lines  and  section  lines  are  of  no 
concern  to  the  fielu  inspector  as  they  will  be  compiled  from  found 
corners  only. 

monuments,  Bencn  Marks,  and  Triangula! i on  Stations 

Boundary  monuments,  first,  second,  and  third  order  triangula- 
tion stations,  as  well  as  all  forest  Service  fourth  oraer  stations, 
bench  marks,  arid  U.  S.  Location  and  mineral  monuments  will  be  shown 
on  the  original  sheet.  Inasmuch  as  all  of  these  monument s,  outside 
of  bench  marks,  have  their  positions  established  by  latitude  and 
longitude  they  are  of  no  concern  to  the  field  inspector,  but  bench 
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marks  along  level  lines  which  do  not  have  their  positions  estab- 
lished must  be  shown.  The  inspector  must  obtain  all  of  these 
from  the  Survey  and  Maps  Office  before  he  goes  to  the  field.  As 
these  lines  generally  follow  railroads  and  main  roads,  it  will  be 
necessary  for  him  to  pick  up  one  bench  mark  as  a starting  point 
and  follow  the  line  description  across  the  project , indicating  on 
his  classification  sheet  the  bench  mark,  permanent  or  temporary, 
and  its  elevation,  but  marking  the  exact  location  of  the  bench  mark 
on  the  photograph.  Extreme  care  must  be  used  to  find  as  many  of 
these  bench  marks  as  possible. 

Buildings 

All  buildings  must  be  shown.  No  attempt  should  bo  made  to 
show  these  buildings  on  the  classification  sheet;  merely  draw  a circl 
in  their  proper  position  and  give  the  photograph  number.  Then  on 
the  photograph,  locate  each  individual  building  by  piercing  a pin- 
hole through  the  photograph  and  recording  on  the  reverse  side.  Par- 
ticular care  must  be  taken  in  regard  to  school  houses  and  churches-- 
in  all  cases  giving  their  names  and  numbers.  No  attempt  should  be 
made  to  show  every  outhouse  in  a cluster  around  ranches  - only 
show  the  main  buildings. 

Ranger  and  Guard  Stations  must  be  noted  and  particular  care 
should  be  taken  where  these  stations  f til  in  groups  of  buildings 
to  show  which  building  by  its  correct  symbol  is  the  Ranger  or  Guard 
Station.  It  will  be  necessary  to  deviate  from  this  somewhat  in 
cities  or  large  towns.  In  the  business  districts  where  the  blocks 
are  solid  or  nearly  so,  they  should  be  shown  in  solid  blocks,  but 


in  the  residential  districts  where  houses  are  congested,  it  is  best 
to  show  each  individual  house;  however,  these  will  probably  have  to 
be  made  small  in  the  final  drafting.  Extreme  Cure  should  be  taken 
where  houses  are  set  out  of  line;  however,  this  can  be  accomplished 
by  studying  the  photographs  very  carefully. 

Mines 

Inasmuch  as  this  particular  Region  is  literally  covered  with 
mines  of  various  types,  quarries  and  prospect  holes,  the  inspector 
should  pay  no  attention  to  prospects,  small  quarries,  and  old 

abandoned  mines  unless  the  old  mine  has  buildings  still  standing, 
but  all  mines  being  worked  must  be  shown  - the  name  of  the  mine  on 
the  nomenclature  plate  and  the  loc..tion  on  the  photograph. 

Saw  Mills 

There  are  two  general  classes  of  saw  mills  - permanent  and 
portable.  No  consideration  should  be  given  to  portable  saw  mills, 
but  all  saw  mills  of  a permanent  nature  must  be  shown  - the  symbol 
for  saw  mill  to  be  shown  on  the  identification  sheet  with  five  name 
and  the  location  on  the  photograph. 

Oil  & Gas  Nells 

Oil  and  Gas  wells  must  all  be  shown.  If  they  are  located  in 
fields,  the  name  of  the  field  must  be  shown  on  the  nomenclature 
plate,  but  the  location  of  the  well  must  be  shown  on  the  photograph. 
The  inspector  should  not  consider  any  abandoned  wells  as  they  are  of 
no  map  value. 
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Fences 


All  fences  that  can  be  seen  on  the  photograph  and  determined 
as  such  will  be  shown  on  the  pencil  copy  of  the  planimetric  map. 
These  fence  lines  ■'■’ill  only  be  used  as  a guide  to  help  orient  the 
land  net  and  should  be  of  no  concern  to  the  field  inspector  as 
fence  lines  will  not  appear  on  the  final  planimetric  map. 

Airway  Beacons 

There  are  generally  five  classes  of  these  beacons:  namely, 

Airway  Light  Beacons,  Airway  Light  Beacons  Flashing,  Airway  Light 
Beacons  with  Code  Light , Land  i.arL  Light  Beacons  with  Bearing  Pro- 
jector, and  Land  Mark  Light  Beacons  without  Bearing  Projector. 
Airway  Beacons  should  not  cause  tne  inspector  a great  deal  of  work 
as  these  are  secured  before  going  to  the  field  from  an  airways  map 
showing  all  such  beacons  and  their  classification,  kith  the  guide- 
ance  of  this  map  he  should  locate  on  the  photograph  the  position  of 
each  beacon  and  indicate  on  the  classification  sheet  its  classifir 
cation. 

Airports 

All  airports  must  be  shown  regardless  of  whether  they  are 
of  a temporary  or  permanent  nature.  This  may  be  shown  by  indi- 
cating the  boundary  on  the  photograph  and  if  it  is  an  improved 
airport  the  runways  may  be  shown $ otherwise,  just  the  word  "Air- 
port" will  distinguish  it. 
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Nomenclature 


The  problem  of  adding  nomenclature  to  the  planimetric  maps  will  0 


involve  considerable  skill  and  care  as  this  phase  of  the  work  is  of 
the  utmost  importance  and  will  involve  the  majority  of  the  inspector’s 
time.  In  approaching  this  problem  the  inspector  will  be  confronted 
with  a great  many  difficulties.  For  example,  he  rill  have  all  the 
existing  maps  covering  the  territory  he  is  working,  and  names  of  a 
great  many  of  the  features  have  already  been  published.  These  names, 
if  not  in  error,  take  preference  over  all  .others  However,  due  to 
the  density  and  the  tremendous  -amount  of  detail  the  planimetric  maps 
are  built  upon,  there  will  be  a great  many  cases  where  no  names  have 
been  published  on  previous  maps.  Therefore,  it  will  be  necessary  in 
all  cases  to  add  from  20  to  50p  more  names  to  the  map  than  have  ever 
previously  been  shown.  In  doing  this  extreme  care  must  be  taken  and 
the  inspector  must  be  guided  b?  the  rules  and  regulations  of  the  U.  S. 
Board  of  Geographic  Names. 

In  order  to  make  more  effective  and  uniform  the  naming  of  these 
features  on  olanimetric  maps,  a form  has  been  prepared  whereby  the 
inspector  must  fill  in  this  information  for  each  and  every  name  to 
to  shown  on  the  nomenclature  plate.  As  a guide  in  deterraining  whe- 
ther a name  should  be  submitted  to  the  board  for  decision  or  whether 
it  may  be  used  without  such  action,  certain  classes  of  names  are  de- 
fined below  and  are  grouped  into  those  which  ought  to  be  submitted,  and 
those  whose  subiaission  to  the  Board  is  invited  but  not  required.  It 
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is  recognized  that  there  are  names  which  do  not  f^ll  in  any  of 
these  classifications  .aid  wiich  should  be  judged  individually. 

In  such  cases  a safe,  general  rule  is  that  any  name  wiich  does 
not  clearly  fall  into  one  of  these  classes  that  are  grouped  as 
usable  without  being  submitted,  should  be  submitted  for  decision. 

It  will  be  the  inspector’s  responsibility  to  indicate  on  the  form 
filled  in  for  each  name  his  opinion  as  to  whether  it  falls  in  Grouo 

J X 

A,  B,  or  C.  Group  A covers  names  that  should  be  submitted  to  the 
Board,  Group  B covers  names  that  may  be  used  without  being  sub- 
mitted to  the  Board,  and  Group  G covers  names  whose  submission  to 
the  board  is  invited  but  not  required. 


Group  A 

1.  All  names  for  previously  unnamed  features. 

2.  New  names  for  features  that  previously  carried 
some  other  name. 

3.  Old  names  that  are  given  essentially  new  appli- 
cations . 

4.  Names  that  apparently  should  be  spelled  or 
applied  at  variance  with  existing  decisions. 

5-  Nl-u  es  that  apparently  should  be  spelled  or 
applied  at  variance  with  a "provisional  adop- 
tion" by  the  former  Bo^rd,  as  in  the  publica- 
tions here  cited  (these  publications  pertain 
to  Alaska  and  the  Philippine  Islands  and  the 
Gar  Department  and  therefore  will  not  be  con- 
sidered in  this  Region.) 

6.  Names  whose  unapproved  previous  usages  in  Govern- 
ment, State  or  private  publications  do  not  agree, 
either  as  among  such  published  usages,  or  as 

bet1  een  published  usage  and  local  custom. 

7.  Names  of  "places"  (cities,  towns,  villages,  and 
settlements)  which  are  duplicated  within  the 
same  state. 
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8. 


Names  whose  governmental  spelling,  as  repre- 
sented by  a formal  decision,  or  by  "provi- 
sional adoption",  or  by  the  name  of  a post 
office,  is  at  variance  with  dominant  local 
usage  or  with  a usage  that  is  prescribed  by 
law  or  by  charter. 

9.  Names  on  which  there  are  formal  decisions, 
if  the  existing  decision  has  not  been  • 
ly  followed  after  adequate  trial. 

10.  Names  on  which  there  are  formal  decisions 
if  the  existing  decision  is  objectionable 
to  the  State  Bo^rd  concerned. 

11.  Names  used  incidentally  in  Congressional 
legislation  or  used  in  any  enactment  by 
State  or  Territorial  Legislature  which  do 
not  fall  in  any  of  the  classes  defined 
under  Group  B. 

12.  Names  of  Cities,  Towns,  and  Villages  which 
are  different  from  the  post  office  or  rail- 
road station  therein. 

Group  B 


1.  Names  for  which  there  are  existing  affirma- 
tive decisions. 

2.  Names  indicated  as  the  approved  form  in 
published  lists  of  names  "provisionally 
adopted. " 

3.  Names  that  have  been  specifically  adopted 
by  naming  enactment  of  Congress. 

4.  Names  th^t  have  been  formally  approved  by 
a State  Geographic  Board,  in  conformity 
with  the  rules  of  the  U.  S.  Board  of  Geo- 
graphic Names,  insofar  as  they  apply  to 
features  wholly  within  the  jurisdiction 
of  the  State  Board. 

5.  Official  names  of  post  offices,  insofar 
as  they  apply  only  to  the  names  of  the 
post  offices. 
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6.  Names  of  civil  divisions,  as  adopted 

by  the  Bureau  of  Census  insofar  as  they 
apply  only  to  the  civil  divisions  them- 
selves and  not  to  other  features,  and 
insofar  as  they  are  not  in  conflict  with 
names  that  are  otherwise  in  general  use. 

7.  Names  th^t  are  in  use  on  the  latest  issue 
of  a U.  S.  Government  map,  nublished  since 
1920,  and  that  after  reason.-- LI® search 
appear  not  to  be  in  conflict  with  other 
published  usages,  nor  with  local  usage, 
and  that  conform  to  the  standards  adopted 
by  the  Board. 

8.  Names  not  strictly  geographic,  usually 
ephemeral,  that  are  applied  to  other 
structures  or  features  such  as  Park  Head- 
quarters, fish  hatcheries,  ranches,  mines, 
etc . 

9.  Names  in  generally  accepted  use  for  such 
features  as  dams,  railroads,  highways , 

7 bridges,  light,  houses,  and  other  struc- 
tures which  have  been  officially  applied 
by  the  organization,  legal  authority.?-,  or 
civil  unit  which  controls  the  feature, 
insofar  as  the  n^me  applies  to  the  struc- 
tures and  not  to  the  neighboring  or  result- 
ing features. 

10.  Names  not  at  variance  with  any  of  the  prin- 
ciples adopted  by  the  Board  and  that  are  in 
undisputed  local  usage. 

11.  Nvjnes  that  are  in  good  standing,  but  that 
do  not  agree  with  names  that  clearly  were 
spelled  or  applied  in  error. 

12.  Names  of  minor  features  that  are  of  navi- 
gational importance  only,  which  are  in  well 
established  local  use,  and  which  are  unlikely 
to  be  used  on  maps  other  than  charts,  or  in 
the  Coast  Pilots  or  Light  Lists. 
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Group  C 


1.  Names  in  undisputed  local  use  which  conform 
to  the  general  practice  oi  the  board  in  the 
consideration  of  old  names,  but  which  may 
not  conform  to  all  the  rules  which  the  Board 
would  apply  to  new  names. 

2.  Names  of  natural  features  as  distinct  from 
"places"  (bee  n-7),  which,  are  likely  to  cause 
confusion  through  duplication. 

3.  Names  on  which  there  are  existing  decisions 
made  in  conformity  with  the  general  rule 
which  the  board  has  modified. 

4.  Names  on  which  there  are  existing  decisions 
inconsistent  with  later  decisions  on  related 
or  similar  names. 

5.  Na^es  un  which  there  are  existing  decisions 
but  concerning  which  important  new  evidence 
has  been  brought  forth  which  was  not  avail- 
able or  was  not  considered  when  the  original 
decision  was  rendered. 

6.  Names  on  which  there  are  existing  decisions 
or  names  in  undisputed  use  or  that  are  ob- 
ject ional  because  they  are  awkward,  mislead- 
ing or  difficult  to  spell  or  pronounce  pro- 
viding they  are  not  so  well  established  that 
it  would  be  impracticable  to  try  to  change 
them. 

f mix J 0 lbi_*iijo  .A. »_j — L_h i.  n I G x GhOGxvxlriir G Nht> *BS 

"Luphonious  and  suitable  names  oi  Indian,  Spanish,  or  french 
origin  shoulu  be  retained. 


"Names  suggested  by  peculiarities  oi  the  topographic  features 
designated  - such  as  their  lorm,  vegetation,  or  animal  life  - are 
generally  acceptable,  but  duplication  oi  names,  especially  within 
one  state,  should  be  avoided.  The  names  TLlk, ’ ’Bald,1  ’beaver,’ 
’Cottonwood,’  ’Nill,  ’ h.^oose,  ’ and  ’hound’  are  altogether  too 
numerous. " 
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Names  in  honor  of  living  persons  are  not  approved. 

"Long  and  clumsily  constructed  names  and  names  composed 
of  two  or  more  words  should  be  avoided.  It  is  a foregone  con- 
clusion that  such  names  will  usually  not  be  adopted  by  the  public 
If  the  name  selected  consists  of  more  than  one  word*  the  words 
should  be  combined  if  practicable. 

"The  iultiplication  of  names  of  different  parts  of  the 
Same  feature , such  as  a river  or  mountain  range,  should  be 
avoided.  Only  one  name  should  be  applied  to  a stream  or  moun- 
tain range  throughout  its  entire  length;  in  the  case  of  a river 
the  name  should  usually  follow  up  its  longest  branch. 

"The  naming  of  forks,  prongs,  branches,  etc.  as  ’East  Fork 
or  'Forth  Frong'  of  a river,  should  be  avoided  unless  there  is  a 
special  reason  for  it.  In  most  cases,  independent  names  should 
be  given  to  a river's  branches. 

"That  spelling  and  pronunciation  which  is  sanctioned  by 
local  usage  should,  in  general,  be  accepted. 

"•‘Tiere  names  have  been  changed  or  corrupted,  and  such 
changes  or  corruptions  have  become  established  by  local  usage, 
it  is  not  usually  advisable  to  attempt  to  restore  the  original 
form. 

"TThere  a choice  is  offered  between  two  or  more  names  for 
the  smile  place  or  locality,  all  sanctioned  by  local  usage,  that 
which  is  most  appropriate  or  euphonious  should  be  adopted. 

"The  possessive  should  be  avoided  whenever  it  can  be 

done  without  destroying  the  euphony  of  the  name  or  changing  its 
descriptive  application 
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"In  names  ending  in  'burgh*  the  final  7 h 1 should  be  dropped 
if  possible. 

"The  uord  'center',  as  part  of  a name.,  should  be  spelled 
as  above,  and  not  'centre.,'  unless  local  usage  or  legal  documents 
require  the  latter. 

"The  use  of  hyphens  in  connecting  parts  of  names  should  be 
disaouraged. 

"The  letters  'C.H. ' (courthouse)  appended  to  the  names  of 
county  seats  should  be  omitted.,  if  possible. 

"It  is  desirable  to  avoid  the  use  of  the  words  'city'  and 
'town'  as  p rts  of  names." 

"Form  and  Content  of  Decisions" 

"The  earlier  decisions  of  the  United  States  Geographic  Board 
usually  indicated  only  the  spelling  of  a name  on  which  a decision 
was  rendered,  followed  by  information  sufficient  for  the  identi- 
fication of  the  place  or  feature  to  which  the  name  applied.  The 
range  of  problems  presented  to  the  Board  has  increased,  however, 
and  it  has  come  to  be  realized  that  the  information  obtained  by 
the  Board,  frequently  through  correspondence  with  persons  locally 
acquainted  with  the  history  of  the  name,  is  of  considerable  value 
in  itself.  The  published  decisions  of  the  Board  are  therefore 
amplified,  when  pertinent  information  is  available,  to  include  the 
following:  (1)  spelling,  (2)  thing  named,  (3)  location,  (4)  pro- 

nunciation and  hyphenation  (when  not  self-evident),  (5)  rejected 
names  and  •forms  of  names,  and  (6)  history  and  derivation  of  the 
name. " 
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The  inspector  should  approach  the  naming  of  all  features 
on  the  quadrangle  by  first  taking  the  existing  maps  and  trans- 
ferring in  pencil  to  the  photostat  copy  or  identification  sheet 
all  of  these  names * before  going  to  the  field.  This  will  enable 
him  to  have  all  available  material  on  the.  one  map  and  he  will  not 
have  to  refer  to  various  maps * thus  eliminating  considerable 
chance  of  error  and  overlooking  some  important  name.  He  should 
then  make  inquiry  from  local  residents  as  to  the  names  now  appear- 
ing on  the  sheet*  also  other  features  that  such  residents  may 
know  of  that  bear  local  names  * and  such  features  that  in  his 
opinion  should  carry  names. 

In  establishing  local  usage*  the  inspector  should  never  take 
the  word  of  one  individual*  but  should  consult  with  at  least  two 
and  preferably  three  before  forming  his  opinion  of  the  local  use 
of  any  names  to  be  used  on  the  map.  It  will  be  the  inspector's 
responsibility  in  filling  out  the  form  for  each  name  to  state  on 
the  form  his  opinion  as  to  whether  the  name  falls  in  Glass  A*  B* 
or  C. 

These  names  Till  be  reviewed  before  they  are  added  to  the 
final  map  and  if*  in  the  opinion  of  the  Regional  Office*  any  names 
must  be  submitted  to  the  U.  S.  Board  of  Geographic  Names*  this  will 
be  taken  care  of  by  the  Office  of  Surveys  and  Maps,  and  not  by  the 
Field  Inspector.  The  inspector  should  arrange  all  the  forms  in 
alphebetical  order  in  a book  prepared  for  such  purpose*  so  they 
may  be  easily  referred  to  and  compared  during  field  operations  as 
to  the  duplication  of  names. 
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The  inspector  should  bear  in  mind  at  all  times  that  he 
is  not  to  add  names  promiscuously  to  any  features  unnamed,  but 
to  only  obtain  local  names  for  such  features.  Should  he  en- 
counter prominent  topographic  features  not  having  names,  they 
should  be  so  noted  on  the  form,  so  they  may  be  considered  for 
naming  at  a later  date. 
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S j C T I 0 IT  L 
FINAL  DRAFTING 


General 


Inasmuch  as  the  inking-  and  lettering  of  planimetric 
naps  is  a highly  specialized  drafting  procedure,  they  will 
always  be  ; iven  to  a draftsman  experienced  and  thoroughly 
trained  in  this  type  of  work.  The  drafting  will  be  under 
the  constant  supervision  of  the  Chief  Draftsman  and  it  is 
his  responsibility  to  see  that  the  maps  are  inked  and 
lettered  according  to  approved  map  standards.  The  Chief 
Draftsman  must  keep  a constant  check  on  the  work  for 
quality,  speed,  and  accuracy  and  v.dll  be  required  to  make 
decisions  on  matters  pertaining  to  all  this  work. 

Procedures 

The  planimetric  maps  vdll  be  delivered  to  the  Chief 
Draftsman  in  final  pencil  form.  These  maps  vdll  be  accom- 
panied by  a classification  sheet  which  vdll  show  the  classi- 
fication of  all  roads  and  streams,  location  of  bridges,  cul- 
verts, and  nomenclature.  The  draftsman  should  bear  in  mind 
that  this  map  in  pencil  form  has  been  proof  read  in  the 
field,  checked,  and  corrections  added;  therefore,  he  should 
spend  no  time  in  questioning  the  amount  of  detail  shown. 

The  classification'  sheet  mill  show  the  class  of  roads  as  to 
whether  or  not  -they  are  state  or  federal  Highways,  first  or 
second  class  roads,  or  trails,  the  classification  of  streams, 
as  to  whether  or  not  they  are  streams  or  intermittent  streams, 
the  location  of  bridges  and  culverts,  and  the  names  of  all 
features.  Should  the  draftsman  encounter  something  on  the 
pencil  form  that  is  not  quite  clear  to  him  he  should  keep  a 
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set  of  notes * using  the  standard  form  (Rotes  on  liap 
TTork).  This  will  eliminate  undue  interruption  and  all  ques- 
tions can  then  be  decided  upon  at  one  time. 

The  draftsman  will  first  ink  the  main  drainages  and 
letter  them.  He  should  then  letter  all  other  names  and  num- 
bers and  ink  the  section  lines*  roads  and  trails*  intermit- 
tent streams*  etc.  The  draftsman  should  follow  the  classifi- 
cation sheet  at  all  times  but  in  no  case*  other  than  those  of 
bridges  and  culverts*  should  he  rely  on  this  sheet  for  the 
location  of  features  on  the  plani.net ric  map.  He  should  bear 
in.  mind  that  this  sheet  is  merely  a classification  sheet  and 
that  the  Field  Inspector  has  not  located  detail  to  any  degree 
of  accuracy  on  this  sheet.  The  exception  of  bridges  and  cul- 
verts is  due  to  the  fact  that  these  features  are  obvious  on  the 
planimetric  map  and  therefore  do  not  necessitate  the  exact  lo- 
cation on  the  photograph  or  the  pencil  map. 

The  draftsman  should  keep  that  portion  of  the  quadrangle 
sheet  not  being  worked  on  covered  at  all  times  and  refrain  from 
leaving  pieces  of  scotch  tape  or  other  substance  stuck  to  the 
map.  !7hen  inking  of  the  sheet  is  completed*  it  should  be  thor- 
oughly cleaned  with  art  gum  or  a Dixon  gem  eraser.  All  ink  work 
that  has  been  dimmed  from  erasure  must  be  retouched. 

The  draftsman  who  is  employed  in  this  work  should  concen- 
trate on  the  following  instructions: 


Letterin  g & Nomenclature 

Lettering:  The  draftsman  shall  follow  Publication 

M-5192  (Forest  Service  Map  Standards)  for  style  of  letter- 
ing. He  shall  not  use  shaded  lettering.  1 Simple  one-stroke , 
free-hand  lettering  shall  be  used  except  in  designated 
instances  where  V/rico  or  Le  Pioy  mechanical  lettering  is 
substituted.  The  draftsman  shall  avoid.,  as  far  as  prac- 
ticable., reverse , sharp,  or  compound  curves  in  lettering. 

He  should  strive  to  letter  the  name  of  creeks  or  rivers  on 
graceful,  continuous  curves,  so  the  eye  can  follow  the  name 
of  this  feature  at  a single  glance.  Spacing  of  letters 
should  not  be  stretched,  except  on  long  ridges  and  divides. 
On  large  rivers  the:  name  should  be  lettered  more  than  once 
if  necessary.  For  all  lettering  the  placement  of  names 
should  be  given  careful  consideration  so_that  as  little 
detail  as  possible  is  disturbed.  Detail  should  not  be 
inked  through  lettering.  In  shadow  lettering,  used  for 
Forest  names , the  detail  should  stop  on  the  imaginary  out- 
line. In  the  majority  of  cases  these  letters  can  be  placed 
to  miss  the  important  detail.  Since  several  draftsmen  may, 
at  various  times,  ink  and  letter  planimetric  maps,  it  is 
important  that  a certain  standard  be  adhered  to  so  that 
all  maps  will  have  a uniform  appearance.  The  symbol  chart 
should  be  referred  to  for  these  standards. 

Nomenclature : The  'draftsman  will  find  that  all 

nomenclature  has  been  added  to  the  classification  sheet 
in  red  ink.  In  no  case  will  it  be  necessary  for  the  drafts- 
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man  to  refer  to  other  publications,  for  the  authority  of  a name 
as  they  vri.ll  be  clearly  identified  and  checked  by  the  map  com- 
pilers before  turning  the  map  over  to  him. 


Marginal  Lettering:  Road  destinations  * latitude  and 

longitude,  townships,  and  ranges  will  be  inked  directly  on  the 
2"  planimetric  map  sheet.  All  other  marginal  lettering  rail  be 
compiled  on  separate  sheets  of  bristol  board  with  the  LeRoy 
type  of  mechanical  lettering.  This  data  is  turned  over  to  the 
lithographer  with  the  planimetric  map  and  is  reduced  two  to 
one,  with  the  exception  of  the  legend  which  is  reduced  as 
indicated. 

GUIDE  FOR  MECHANICAL  LETTERING 
PLAEIliETEIC  SHEETS 


LoRoy 

V/rico 

Remarks 

Guide  No. 

Pen  No. 

Guide  No. 

Pen  No. 

500  - 
shadow 

6 

Forest  Names  (In  small 
areas  use  7250  or  4-27 5 sha- 
dow lettering 

120 

140 

175 

200 

00 

0 

0 

1 

120 

140 

175 

200 

7 

7 

7 

l 

6 

Ridges,  Mountain  Ranges,  and 
Divides 

140 

0 

140 

7 

County  Names 

140 

1 

- 

- 

Road  destinations  (marginal) 
(Slant  Caps) 

120 

00 

120  : 7 

Latitude  & Longitude  Numbers 
(Marginal)  f v 

200 

1 

185  : 7 

% 

Guide  Meridians  & Std.  Para- 
llels (Upper  & Lower  Case) 

L-4 


LeRoy  : Wr: 

LCO 

Remarks 

Guide  No. 

Pen  Ho. 

Guide  No. 

Pen  No.' 

120 

00 

120 

7 

F.S.  4th  Order  Control 
Stations 

140 

0 

140 

7 

Section  Numbers 

200 

1 

200 

6 

Township  & Ranges 

200 

425 

2 

4 

- 

- 

Name  of  Quadrangle 
Number  of  Quadrangle  (^Does 
not  appear  on  printed  map) 

MARGINAL  LETTERING 


LeRoy 

Hrico 

Remarks 

Guide  No. : Pen  No. 

Guide  No. 

Pen  No. 

350 

4 

- 

- 

"U.S.  Dept,  of  Agriculture 
Forest  Service" 

200 

2 

- 

- 

Scale  and  Datum  (Vertical- 
Upper  & Lower  Case) 

200 

2 

- 

- 

Credit  for  control  compi- 
lation, etc.  (Vertical- 
Upper  & Lower  Case) 

200 

2 

- 

- 

"Advance  Sheet,  Subject  to 
correction"  (Slant-Upper 
& Lower  Case) 

200 

2 

- 

- 

"Polyconic  Projection  1927 

North  American  Datum  

Principal  Meridian"  (Ver- 
tical-Upper & Lower  Case) 

140 

1 

H, 

Magnetic  Declination 

500 

5 

. , 

Name  & No.  of  (Quadrangle 

290 

4 : 

- 

Numbers  of  Adjacent  Plani- 
metric.  Sheets 

LeRoy 

Nrico 

Remarks 

Guide  No. 

Pen  No. 

Guide  No. 

Pen  No. 

290 

4 

State  and  Forest  Names 

200 

2 

- 

- 

Legend  (Body)  - (Vertical- 
Upper  & Lower  Case) 

240 

4 

M 

j; 

Legend  (lord ) 

CONTROL  TRACING  AND  PHOTO- INDEX  NUMBERS 


Lei 

Guide  No. 

i°z 

Pen.  No. 

Remarks 

200 

2 

Latitude  and  Longitude  Numbers 

290 

3 

Name  of  Quadrangle 

425C 

4 

Number  of  Quadrangle 

140 

0 

photo-index  Numbers  (printed  on  reverse 
side  of  published  Sheet)  - (Slant) 

1-1/2"  Standard  Shield  Forest  Service  Shield 


Note:  All  mechanical  lettering  vertical  caps  unless  otherwise 

specified. 

Note:  Symbols  for  the  following  features  have  been 

drawn  to  scale  on  the  "Symbols  Chart"  and  should  be  strictly 
adhered  to  for  uniformity  of  all' planimetric  maps. 

Roads 

All  State i Federal  and  first  class  roads  will  be  shown 
by  two  continuous  parallel  lines  with  an  outside  width  of  l/20 
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of  an  inch.  A railroad  pen  must  be  used  for  this  work, 
except  on  acute  curves  where  the  draftsman  may  use  a letter- 
ing pen  advantageously.  Do  not  attempt  to  draw  road  align- 
ments freehand.  Use  particular  care  on  tangents  and  curves 
by  using  a triangle  or  curve  as  a guide. 

State  and  Federal  highways  shall  be  indicated  by  their 
symbols  filling  in  a strip  3/l0"  long  and  at  3/l0"  intervals. 
State  and  Federal  highways  shall  carry  their  numbers  accord- 
ing to  the  legend  - the  State  highways  being  shown  in  a cirlce 
and  the  Federal  highways  being  shorn  by  a shield,  the  numbers 
only  appearing  in  the  circle  or  shield,  indicating  the  number 
of  highway. 

If  a bridge  or  culvert  symbol  is  shorn  at  a stream 
crossing,  the  road  must  be  cleaned  out.  Should  neither  a 
bridge  nor  culvert  symbol  appear,  the  stream  should  be  inked 
crossing  the  road,  thus  indicating  a ford. 

Secondary  roads  should  be  shorn  in  the  same  manner  as 
first-class  roads , 'with  the  exception  that  they  are  to  be 
shorn  by  broken  lines. 

Trails  may  be  drawn  freehand  and  will  be  shown  with 
a single  broken  line. 

Bridges,  Fords  -1  Culverts 

Any  bridge  of  300  feet  or  less  will  be  shown  by  symbol 
only.  These  symbols , as  shown  on  the  classification  sheet, 
indicate  whether  or  not  they  are  a bridge  or  culvert.  No  lo- 
cation will  be  given  to  the  draftsman  as  to  the  position  of 
these  symbols  as  it  is  obvious  they  are  to  be  placed  where 

stream  crosses  the  road  or  railroad  regardless  of  whether 
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it  is  a first  or  second  class  road  or  trail.  In  all  cases  where 


a bridge  or  culvert  symbol  is  not  shown  on  the  classification 
sheet  the  draftsman  Tri.ll  continue  the  stream  line  across  the 
road,  trail,  or  railroad,  automatically  indicating  the  cross- 
ing to  be  a ford.  Bridges  over  300  feet  will  be  inked  in  their 
true  size  and  shape  as  penciled  on  the  pianimetric  map. 

Culverts  will  not  be  inked  on  pianimetric  maps,  but  will 
be  on  the  classification  sheet  to  distinguish  whether  or  not  a 
stream  crosses  a road,  and  for  future  information  maintained  in 
the  office  of  Surveys  and  Maps. 

Railroads 

All  railroads,  round  houses,  vryes,  sidings,  and  spur 
lines  shall  be  inked  with  their  standard  symbol.  No  differen- 
tiation rail  be  made  between  narrow  gauge,  single  track,  double 
track,  steam  or  electric  railroads.  Abandoned  railroads  will 
not  be  shorn.  Railroad  tunnels  will  be  shown  by  symbol.  Sym- 
bols will  not  be  used  for  railroad  stations,  since  these  will 
be  shorn  as  individual  buildings. 

In  inking  railroads,  the  draftsman  should  use  extreme 
care  as  to  the  alignment  of  tangents  and  curves.  In  no  case 
should  he  depend  on  freehand  work  to  show  this  feature,  but 
should  always  use  a triangle  or  curve  to-  guide  him.  Ties 
should  be  spaced  approximately  2/l0  of  an  inch  and  inked  con- 
siderably lighter  than  the  main  line. 

Telephone,  Telegraph,  ft  Transmission  Lines 

There  will  be  only  three  classes  of  these  lines  shown 
on  the  pianimetric  map,  and  the  draftsman  will  find  these 
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lines  clearly  identified  on. the  classification  sheet.  The 
position  of  the  lines  will  be  shown  in  pencil  on  the  plani- 
metric  map  and  the  draftsman  should  be  guided  by  these  as  to 
the  exact  location.  A telephone  line  should  always  be  dram 
as  a separate  symbol.  In  no  case  should  the  dots  of  a tele- 
phone line  symbol  be  dram  on  the  sides  of  a road  as  shorn  on 
our  l/2  inch  base  maps.  It  may  sometimes  be  necessary  to 
exaggerate  a symbol  slightly  to  clarify  it  from  other  detail. 
In  rare  occasions,  a telephone  line  will  meander  from  one 
side  of  the  road  or  trail  to  the  other.  In  this  case  it 
is  necessary  to  shov:  the  telephone  line  symbol  in  a mean- 
dering course  and  crossing  over  the  road  or  trail.  Care 
should  be  taken  to  make  the  dots  of  this  symbol  small  and 
round  so  that  they  wall  not  be  confused  with  buildings. 
Drainage 

hater  courses  wall  be  shown  as  f ollov/s : namely,  large 

rivers,  streams,  intermittent  streams,  and  ditches  or  canals. 
Large  rivers  will-  be  shown  by  a double  line,  each  bank  being 
a direct  copy  of  the  pencil  draft  and  should  be  inked  free- 
hand. In  no  case  should  a ruling  pen  or  railroad  pen  be 
used.  Hhere  a river  is  of  sufficient  width  that  the  scale 
will  permit  water  lines,  the  standard  method  for  water  lin- 
ing should  be  used. 

Streams:  The  draftsman  will  find  that  all  streams 

have  been  classified  on  the  classification  sheet  with  blue 
ink  indicating  that  these  streams  should  be  inked  continuous. 
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He  shall  use  his  best  skill  and  ability  to  taper  the  'weight  of 
of  the  stream  line  from  its  origin  to  its  mouth.  This 
should  be  done  by  using  various  freehand  pens  and  never 
with  a ruling  pen. 

Intermittent  Streams:  These  will  be  shown  with  the 

intermittent  stream  symbol.  The  draftsman  will  find  that 
all  streams  on  the  penciled  map  are  in  solid  lines.  He  must 
therefore  refer  to  the  classification  sheet  and  any  stream 
not  classified  in  blue  ink  becomes  an  intermittent  stream. 

Here  again,  the  draftsman  should  exervide  his  skill  in  using 
a freehand  pen  for  making  lines  and  dots  and  tapering  their 
weight  to.  give  the  stream  character.  Extreme  care  must  be 
taken  in  inking  the  junctions  of  these  streams  with  solid 
lines  and  never  by  dots. 

Ditches  or  Canals:  Only  those  clearly  labeled  on  the 

classification  sheet  will  be  inked.  Their  exact  locations 
are  indicated  on  the  pencil  map  in  a solid  line.  These 
lines  should  be  inked  with  a ruling  or  contour  pen  and 
should  have  a smooth  course.  The  draftsman  should  follow 
the  copy  exactly,  labeling  "ditch"  or  "canal"  whichever  the 
case  may  be. 

Lakes,  Reservoirs,  £ Ponds 

The  draftsman  will  find  these  clearly  classified  on 
the  classification  sheet  as  to  whether  they  are  lakes  or 
intermittent  lakes.  In  indicating  these  features,  waterline 
any  lake  or  pond  of  sufficient  size  that  will  permit  doing 
so.  The  draftsman  will  encounter  cases  where  lakes  or 


L~  10 


reservoirs  have  a shore  line  indicating  a lake  within  an 
intermittent  lake.  In  this  case  the  two  symbols  must  be 
used.  All  shore  lines  of  lakes  and  waterlining  should  be 
done  freehand.  Gross-hatching  of  intermittent  lakes  should 
be  inked  with  a ruling  pen.  All  section  lines  must  be 
broken  at  lake  and  reservoir  shores  and  rail  not  be  inked 
through  waterlining.  However,  they  will  be  projected 
through  intermittent  lakes.  Meridian  lines  are  inked 
through  all  lakes  but  should  be  broken  for  lettering. 
Springs 

all  springs  should  be  shown  by  symbol  and  unless 
the  spring  carries  a name  the  word.  "Spring"  or  the  let- 
ters "Spr"  should  hot  be  inker  for  identification.  It 
can  be  identified  from  the  legend. 

Falls  and  Rapids 

All  falls  and  rapids  will  be  shown  by  symbols 
and  no  identification  should  be  given  other  than  a geo- 
graphic name,  if  one  appears  on  the  classification  sheet. 
The  draftsman  will  find  these  falls  clearly  marked  on  the 
classification  sheet  and  penciled  map. 

Dams 

Dams  will  be  clearly  shown  on  the  penciled  map, 
and  the  draftsman  should  use  the  regular  symbol  for  all 
structures  of  a small  nature.  Those  appearing  on  the 
penciled  map  in  sufficient  length  and  breadth  should  be 
inked  exactly  as  outlined. 
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Glaciers 


The  draftsman  will  find  all  such  features  clearly  out- 
lined on  the  penciled  map  and  identified  on  the  classifica- 
tion sheet.  Boundaries  of  glaciers  should  be  carefully  inked 
and  the  standard  symbol  used. 

Hashes 

Practically  all  streams  of  any  width * and  in  some  cases 
intermittent  streams , in  this  Region  carry  sand  washes.  These 
are  clearly  outlined  on  the  penciled  map  and  the  draftsman 
should  ink  them  with  the  standard  wash  symbol.  Here  the  drafts- 
man’s skill  should  be  exercised  in  placing  the  dots  to  give  the 
symbol  the  character  required. 

Topography 

Inasmuch  as  planimetric  naps  do  not  portray  the  earth's 
surface  in  relief , the  only  topography  the  draftsman  can  show 
are  hatchures  of  hill  tops,  ridges,  bluff  lines,  and  cliffs. 
These  will  be  clearly  indicated  in- pencil  by  form  lines.  The 
draftsman  should  follow  these  form  lines  precisely  when  nat- 
churing  these  features.  Hatchuring  should  be  inked  at  right 
angles  to  form  lines. 

Sand  Dunes 

The  boundaries  of  sand  dunes  will  be  shown  on  the  pen- 
ciled map  and  named  on  the  classification  sheet.  The  drafts- 
man should  ink  the  boundaries  with  dots  somewhat  heavier  than 
those  inside  and  use  the  sand  dune  symbol  throughout  the  entire 
area.  The  draftsman  should  again  exercise  his  skill  and  tech- 
nique to  portray  this  feature  clearly. 
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Boundaries 


interior  Forest  Boundaries:  These  boundaries  will  be 

placed  on  the  map  by  the  draftsman  and  his  authority  for 
their  position  wi!3  be  taken  from  the  proclamations.  The 
boundaries  should  be  indicated  on  the  map  with  a light  pen- 
cil line  and  checked  before  the  inking  is  undertaken.  The 
draftsman  may  use  a B~4  speedball  pen  or  regular  ruling  pen 
for  such  lines.  TTiere  Forest  boundary  follows  a section  or 
other  land  line  it  should  be  inked  with  the  full  width  of 
the  line  falling  on  the  outer  side  of  the  Forest  area.  For- 
est boundaries  take  precedence  over  all  other  boundaries 
and  should  seldom  be  broken  for  lettering,  Where  a road 
and  boundary  follow  along  the  same  line , the  • 
road  in  this  case  take  precedence. 

Inter-Forest  Boundaries:  Here  again  the  draftsman 

will  determine  the  location  of  these  lines  from  proclama- 
tions inasfa'r  as  they  follow  the  land  grid  system.  However , 
where  they  follow  a meandering  course  along  divides  or  some 
other  feature  they  will  be  shown  on  the  penciled  map , and 
the  draftsman  need  only  follow  the  copy  using  a B-4  speed- 
ball  pen  or  a ruling  pen.  These  will  be  shown  by  the  regular 
dashed  symbol  approximately  l/2"  in  length  with  l/lO"  spacing, 
and  must  be  equally  distributed  on  each  side  of  the  center 
line  of  boundary. 

Other  Boundaries:  National  or  State  lines.  County 

lines.  City  Corporate  limits.  Reservation  lines,  and  Land 
Grant  lines  will  be  shown  according  to  their  respective 
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symbols.  These  boundaries  take  preference  in  the  order  listed. 

The  draftsman  vd.ll  follow  the  classification  sheet  for  the  lo- 
cation of  all  such  lines  as  to  whether  they  fall  on  section 
lines  or  sub-division  lines.  T “here  they  vary  from  these  they 
will  be  shown  on  the  penciled  map  and  the  draftsman  need  only 
follow  the  copy,  bearing  in  mind  that  these  lines  must  be 
equally  centered  on  the  boundary  line.  Land  lines  should  stop 
at  City  Corporate  limits. 

Section  Corners  Lines 

These  will  be  clearly  shown  on  the  penciled  map  and  the 
draftsman  need  only  follow  the  copy.  All  township,  range  and 
section  lines  should  be  shown  according  to  symbol  chart.  Land 
lines  will  not  be  shown  in  unsurveyed  territory.  The  number  of 
each  section  should  be  placed  in,  or  as  near  as  possible,  to 
the  center  of  each  section  regardless  of  its  size  or  shape, 
then  a section  is  split  and  falls  on  one  or  more  sheets,  letter 
the  number  on  the  sheet  having  the  majority  of  the  section.  All 
found  corners  must  be  inked  according  to  the  corner  symbol  as 
shown  on  the  symbol  sheet. 

Monuments,  Bench  Marks,  & Triangulation  Stations 

..All  monuments-,  bench  marks  and  triangulation  stations 
must  be  inked  according  to . standard  symbols.  These  will' be  clear- 
ly located  on  the  penciled  map.  The  classification,  numbers,  and 
elevations  will  be  shown  on  the  identification  sheet,  or  in  cases 
of  bench  marks  having  numbers,  the  draftsman  will  be  furnished 
with  a list  showing  the  elevations  of  each.  Extreme  care  must  be 
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taken  to  avoid  eliminating  pertinent  detail  in  placing 
and  inking  this  lettering  on  the  map. 

Buildings 

All  buildings  will  be  shown  by  the  building 
symbol.  The  draftsman  will  follow  the  classification 
sheet  for  all  buildings  which , of  course,  will  appear  on 
the  penciled  map  in  their  proper  position  and  shape. 

Hines 

The  planimetric  naps  will  not  show  prospect  holes , 
small  abandoned  mines,  shafts,  mine  tunnels,  or  small 
quarries.  Unless  the  mine  has  a name,  the  only  identifica- 
tion of  it  will  bp  the  exact  location  and  shape  of  buildings , 
railroad  tracks,  if  any,  and  mine  dump  if  of  sufficient  size 
to  show  i ith  hatchures.  These  features  will  be  clearly 
marked  on  the  penciled  map  and  the  draft snan  should  use 
extreme  care  in  making  them  legible.  If  the  mine  has  a 
name  it  rail  be  labeled  on  the  classification  sheet  and 
subsequently  inked  on  the  map. 

Sawmills 

Only  permanent  sawmills  will  be  shown  on  planimetric 
maps  and  they  will  be  shown  by -a  building  symbol  only.  No 
consideration  will  be  given  to  temporary  or  portable  mills. 
Should  no  name  occur  on  the  classification  sheet,  the  word 
"Sawmill"  should  be  lettered. 

Oil  and  Gas  bills 

The  draftsman  will  find ' that  all  such  wells  will  be 
located  on  the  penciled  planimetric  map  and  they  should  be 
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shown  by  the  regular  symbol.  TThere  walls  occur  in  large  groups 
the  boundary  of  field  vri.ll  be  shown  and  the  name  of  the  oil  or 
gas  field  lettered.  The  name  will  appear  on  the  classification 
sheet. 

Fences  and  Corrals 

The  draftsman  will  find  that  all  fences  have  been  shov/n 
on  the  penciled  nap  primarily  to  aid  in  compiling  land  lines. 
These  should  not  be  inked  as  they  mil  be  iliminated  from  the 
final  map. 

The  only  corrals  to  be  shown  are  those  separated  from 
buildings  by  a considerable  distance  and  indicated  by  the  field 
inspector  as  a general  land  mark.  They  v/ill  be  identified  by 
the  corral  symbol  only,  unless  definitely  named  or  outlined  on 
the  classification  sheet. 

.Airway  Beacons 

The  draftsman  will  find  that  all  airway  beacons  have  been 
located  on  the  penciled  planimetric  map.  These  will  be  shov/n  in 
five  classes;  namely,  airway  light  beacons,  airway,  light  beacons 
flashing,  airway  light  beacons  with  code  light,  land  mark  light 
beacons  with  bearing  projector,  and  land  mark  light  beacons  with- 
out bearing  projector.  The  designated  symbols  for  these,  as 
shov/n  on  the  symbol  sheet,  will  be  used. 

Airports 

All  airports  (unless  otherwise  restricted  by  military 
regulations)  will  be  shov/n  regardless  of  'whether  they  are  of  a 
permanent  or  temporary  nature,  improved,  or  emergency  fields. 
However,  the  only  classification  of  these  will  be  that  all  un- 
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improved,  emergency,  or  temporary  airports  will  be  shown 
by  their  boundaries,  if  any,  and  the  word  ’’Airport" 
lettered.  Permanent  airports  will  be  shown  by  their 
boundaries  and  improved  runways.  The  word  "Airport" 
with  its  name,  will  be  lettered  within  the  boundary 
if  possible.  The  draftsman  will  find  this  data  is  clear- 
ly marked  on  the  penciled  planimetric  ’nap  and  identified 
on  the  classification  sheet. 

Control  Tracing 

Drafting  will  prepare  a tracing  showing  the  loca- 
tion of  photographs  and  ail  control  before  the  planimetric 
sheet  goes  to  the  machine  transfer  room.  There  will  be  a 
tracing  for  each  half,  or  two  tracings  per  quadrangle. 
Lettering  of  point  and  picture  numbers  will  be  done  free- 
hand. The  latitude  and  longitude  lines  and  title  will  be 
Uttered  with  LeRoy  equipment,  following  the  standards  on 
the  chart. 

Photo-Index  Numbers 

Drafting  will  prepare  a tracing  showing  the  photo- 
graph numbers  in  their  proper  positions.  The  tracing  is 
^prepared  from  photostats  of  the  control  tracing  reduced  to 
the  size  of  the  published  quadrangle.  The  number  and  name 
of  the  quadrangle  should  be  placed  in  the  lower  right-hand 
corner  of  the  tracing,  using  the  same  guide  and  pen.  This 
index  is  printed  in  blue,  in  reverse,  on  the  back  of  each 
quadrangle  so  that  the  location  of  individual  photographs 
may  be  easily  found  by  holding  the  map  before  a light. 
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Checkin# 


When  the  quadrangle  has  been  completed,  in  final  form, 
it  shall  be  thoroughly  checked  by  the  Chief  Draftsman.  He 
may  assign  an  assistant  to  aid.  in  this  important  detail  to 
eliminate  the  possibility  of  any  oversight.  He  vd.ll  make 
any  corrections  on  a vellum  overlay  and  return  it  to  the 
draftsman  for  completion. 


L-18 


SYMBOL  SHEET 


Federal  or  state  highway  system 
Good  motor  road 
Poor  motor  road 
Trail 


.ulz. 

-7T7V 


1 1 
T T 


\ 

± 

T 


> 


■\ H 1 I I 1 -* + I I I 1 H 


Bridges  and  cuivert 


Paii  road 


H 1 +"  4 -r 


H 1- 


Tunnels 


T T T T T T 


T T T 


Telegraph  line 
Transmission  line 


I • 


m y y y y y y y y- 


Teiephone  iines 

Ditch  or  canai 
Pipe  iine 
Flume 
Fence 
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SYMBOL  SHEET 


□ 


Federal  highway  marker 
State  highway  marker 
Supervisor’s  headquarters 

District  ranger  station 

Guard  or  ranger  station  not 
permanently  occupied 

Headgate 


Weather  station  or  tower 


1 


accord -j 


House,  cabin  or  other  building 
Schooihouse 


t 


Church 


Cemetery 


( Large  dams  to  be  shown\ 
\ according  to  photo  ) 


> Dams 


HOMES  TAKE 
MIME 


OAtA/iJIU  / JONES 

■ SAWMILL  ■ SAWMILL 


o o 
o o _ 


'•••  CONOCO 
) OIL  FIELD 


Mine  or  quarry,  and  mine  dump 
Sawmill 

OH  we U or  field 


C 


Cr 


JOHNSON 

CORRAL 


Cr 


Corral 
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SYMBOL  SHEET 


★ 


Rivers 

Stream 

In  term  /tten  t stream 
Spring 

Lake,  pond  and  reservoir 
intermittent  take 
intermittent  lake  or  reservoir 
Large  and  small  falls,  and  rapids 
Glacier 

Bluffs  and  cliffs 
Ridge 

Mountain  peak 

Intermittent  stream  and  sand  wash 
Stream  and  sand  wash 
Sand  dunes 

Airway  light  beacon  (arrows  indicate 
course  lights). 

Airway  light  beacon , flashing 
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SYMBOL  SHEET 


Airport  light  beacon  with  code  light 


*• 

* 

i 1 

AIRPORT 
I I 


Landmark  light  beacon  with  bearing 
projector 


Landmark  light  beacon  without 
bearing  projector 

Emergency  airport 


Improved  airport 


National  forest  boundary 


inter- forest  boundary 


National ' state  or  province  line 


County  line 

City  corporate  limit . boundary 

Land  grant  tine 

Reservation  tine  Cindian,  miiitary 
national  park  or  na  tional  m onumen  t) 

7o H/n  ship  line 
Section  line 


•o  — 


Boundary  monuments 
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SYMBOL  SHEET 


A 


Sect/on 
corner  on 
boundary 


I U.S.HS. 
' P-50 

@ 


Section  corner 

C.  and  G.S.ord.S.  G.S.  triangulation 
station 

Forest  Service  fourth  order 
controi  station 

Trianguiation  station  and  permanent 
lookout  station 


Permanent  lookout  station 


x 625q  Permanent  bench  mark  and  eievation 

625o  Supplementary  bench  mark  and 

elevation 


APPROXIMATE  SIZES  OF  LETTERING 


NORTH  PLATTE  RIVER ] 
YELLOWSTONE  LAKE  J 


L arge  rivers  or  lakes 


Canadian  River 
Buffalo  Creek 
Chambers  Lake 


Smaii  rivers,  iarge  creeks, 
> and  fairiy  iarge  takes 


Pinto  Creek  Mexican  Creek  A Small  creeks , lakes  ponds 
Pain  bow  Lake , Gi/pin  Spring  J snd  named  springs 


Unaweep  Canyon, 

Long  Draw,  East  Mesa, 
Arapaho  Pk.,  Antelope  Pass 


Canyons,  gu/ches,  draws,  moun- 
-tain  peaks,  buttes,  mesas  and 
passes 


UNION  PACIFIC  R.  R.,  UTE  TRAIL , ] 

BLAINE  MINE , BARNES  RESVR,  l Culture 

STUB  CR.R.S JACKSON  SAWMILL  J 
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SYMBOL  SHEET 


PUEBLO,  FORT  COLLINS,  1 Cities  or  towns  of  IOOOO 
GREELEY,  TRINIDAD  j population  or  over 

Cowdrey  PCX,  La  Vet  a ROJ  Towns  or  post  offices  under 
Salida,  Norttigate  J iOOOO population 


C 
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3 J C T I 0 r l 
corrections 


It  is  realized  that  no  natter  how  accurately  a nap  is 
made , corrections  will  be  necessary  from  time  to  time;  there- 
fore, the  follov.dng  procedure  has  been  set  up  for  correcting 
planimetric  maps  made  from  aerial  photographs,  and  in  no  case 
will  corrections  be  added  to  this  map  through  any  other  pro- 
cedure. There  is  nothing  that  can  destroy  the  accuracy  of 
maps  and  the  confidence  of  the  map  users  more  quickly  than 
adding  erroneous  and  indefinite  corrections;  and  if  such  a 
policy  is  followed,  the  map  soon  becomes  a picture  without 
a foundation  and  entirely  useless  from  an  cC curate  map  stand- 
point. 

Field  Corrections 

Vihen  the  field  inspector  ;a..kes  his  inspection  he 
carefully  delineates  any  corrections  or  additions  on  the 
set  of  photographs  he  has  with  him.  The  prints  are  re- 
turned to  the  office  of  Surveys  and  haps  where  all  correc- 
tions and  additions  are  transferred  to  the  detail  set  of 
photographs  in  red  ink  and  are  then  added  to  the  plum- 
met ric  map.  This  all  takes  place  before  the  final  drafting 
and  publication  of  tne  quadrangle. 

Future  Corrections 

Since  it  is  necessary  to  add  future  corrections  to  all 
planimetric  maps , our  chief  source  for  this  information  will 
be  that  of  the  Forest  Supervisors  and  dangers , Range  and 
Timber  Survey  crews , or  such  other  parties  covering  the  area 
mapped.  The  Forest  Supervisor  will  be  ro- 
ll- 1 


that  has  oeen 


quested  to  send  map  corrections  on  his  Forest  to  the  office  of 
Surveys  and  "ans  each  year.  His  corrections  rill  be  sent  in 
on  the  Ranger's  set  of  photographs  which  will  be  returned  after 
the  information  has  been  transferred  to  the  detail  pictures. 
Photographs  used  by  Range  Survey's , Timber  Surveys,  or  any  other 
parties  working  in  tns  field  on  photographs  .ill  be  studied 
when  available,  for  map  corrections.  Any  data  taken  from  these 
photographs  will  be  transferred  to  our  detail  orints. 

1 O a j- 

.ill  such  corrections  will  be  outlined  ith  a red  pencil 
on  the  planimetric  quadrangle  bound  in  atlas  form  in  the  file 
room  and  kept  for  corrections  only,  1 ith  a note  as  to  the  num- 
ber of  the  photograph  involved  and  the  source  of  information. 
This  detail  rill  then  be  transferred  in  red  to  the  detail  set 
of  photographs,  and  the  Supervisor's  or  Survey  prints  will  be 
returned  to  their  rightful  owners . This  will  make  available 
information  in  the  office  of  Surveys  and  Raps  at  all  times, 
all  corrections  necessary  to  be  made  for  each  planimetric  quad- 
rangle. 1 'hen  such  quadrangles  are  up  for  correction  or  publi- 
cation, all  that  will  be  necessary  for  the  cartographer  to  do 
will  be  to  take  t le  atlas  saeets  pertaining  to  the  quadrangle 
to  be  corrected  and  secure  from  the  files  the  detailed  prints 
involved  and  add  this  information  to  the  planimetric  sheet  in 
the  same  manner  as  it  was  originally  compiled. 

This  information , as  received  from  time  to  time,  gives 
an  excellent  study  foi  the  cartographer  on  any  errors 
compiling  planimetric  maps . 
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General 


,-.11  publications  of  planimetric  maps  will  be  done  by 
lithography  to  a scale  of  1:63*360.  Since  all  of  the  origin- 
al planimetric  sheets  are  on  a scale  of  1:31*680  this  Fill 
mean  a half  reduction  and  Fill  give  a neat,  clean-cut  appear- 
ance to  all  detail.  HI  such  maps  v/ill  be  published  locally 
but  before  contracts  are  let  a;  -photostat  copy  of  each  quad- 
rangle must  be  sent  to  Washington  for  checking  and  approval. 

■ lien  bids  are  issued  the  fo Honing  specifications  should  be 
used. 


Specifications 


printing:  Such  30- minute  c uadrangle  map  shall  be 


printed  on  25m  rag  content,  opaque  treated  paper,  size 
30x39".  The  paper  must  be  cut  T ith  the  grain  in  the  same 
direction.  The  planting-  must  be  clear  and  sharp.  A gray 
black  ink  must  be  used  instead  of  a dense  black  ink.  A 
sample  of  the  color  ink  must  be  submitted  before  the  maps 


are  printed. 

Scale:  Svery  30- minute  quadrangle  map  shall  be  printed 

on  a scale  of  1"  - 1 mile.  The  scale  of  the  original  map  is 
2”  = 1 mile  which  means  a reduction  of  2 to  1.  The  original 
map  is  drawn  on  paper  mounted  on  metal,  it  is  in  two  sections 
with  the  edges  matched  perfectly.  Gach  section  is  36x60"  in 
size.  (The  north  half  and.  the  south  half  which  makes  it  neces- 
sary for  the  printer  to  join  the  two  halves  by  a butt  joint 
which  will  be  made  on  a parallel  line  of  latitude.) 
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Lettering:  All  marginal  lettering 


shall  be  drafted  .for  the 


for  the  printer  and  furnished  to  him  Y.dth  the  map.  All  of 
the  marginal  lettering  and  notes  shall  be  photographed 
separately  and  stud:  up  on  the  offset  plate.  Full  instruc- 
tions as  to  the  location  and  size  of  lettering  shall  be 
furnished  vith  each  30-minute  quadrangle  nap.  There  v:ill 
be  a slight  change  in  some  of  the  numbers  and  titles  on 
each  map. 

Joining  Plates : 1 'hen  plates  are  joined  together } 

there  shall  be  no  waps  nor  offsets  in  meridian  or  parallel 
lines  of  latitude  and  longitude.  The  detail  snail  match  so 
that  the  joint  ivi'll  not  be  noticeable. 

Checking:  The  printer  must  furnish  a proof  copy  be- 

fore the  final  printed  copies  of  the  map  are  made.  . This 
proof  copy  of  the  printed  map  shall  be  carefully  checked  by 
the  Chief  Draftsman,  at  the  intersection  of  the  15-minute 
latitude  and  15-minute  longitude  lines , a line  shall  be  pro- 
jected to  each  of  the  four  corners  of  the  proof  copy.  Aeasure- 
ments  shall  be  taken  on  each  of  the  four  lines  > also  measure- 
ments snail  be  taken  T.  and  3.  and  3.  and  lr.  on  the  15-minute 
latitude  and  longitude  lines  including  the  four  outside  boun- 
dary projection  lines.  5:11  measurements  shall  check  to  1/2  of 
the  distance  of the  ori  inal  measurements  on  the  2"  scale  map. 
a variation  of  not  more  than . 1/32  of  an  inch  over  the  entire 
distance  of  the  proof  copy  shall  be  permitted.  The  proof  copy 
shall  also  be  checked  to  see  that  t iere  are  no.  foreign  lines  or 
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blemishes  on  it. 


Tie  lettering  and  detail  on  the  proof 
copy  must  appear  as  clean  as  on  the  original  ;-nap. 

Plates ; The  plates  shall  be  held  by  the  printer 
for  a period  not  exceeding  five  years  unless  otherwise 
stated. 


Reprints : T ie  printer  must  quote  prices  on  re- 

prints of  the  nap  within  a five  year  period  for  lots  of 
100,  500,  and  1000  copies. 

Printing  Rubbers  on  Back  of  the  1"  Scale  Printed 
Copies : The  printer  shall  be  furnished  a Vandyke  negative 

on  a 1 inch  to  a 1 mile  scale  with  all  of  the  aerial  photo- 
graph numbers  and  the  proper  registration  marks  on  it.  The 
Vandyke  negative  s i.J.i  be  made  so  th_t  it  can  be  used  direct- 
ly  to  lake  tne  lithographic  plate  which  must  be  so  nude  that 
all  the  numbers  shall  be  printed  in  reverse  on  the  back  side 
of  the  1”  scale  printed  maps . alien  this  is  done  it  will  be 
possible  to  hold  the  map  up  to  a strong  light  and  read  the 
numbers  in  their  normal  position.  The  numbers  shall  be 
printed  in  a light  blue  shade  of  ink  so  that  they  can  not  be 


distinguished  through  the  map  unless  it  is  held  up  to  the 
light,  a sample  of  the  color  ink  must  be  submitted  before 
the  numbers  are  printed  on  back  of  the  one- inch  scale 


printed  copies. 

Delivery  of  Printed  Paps;  The  printer  shall  deliver 
tne  final  printed  copies  within  ten  calendar  days  after  the 
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receipt  of  the  original  naps.  The  printer 
five  printed  copies  to  the  Chief,  Forest  3- 
Agriculture,  Washington,  D.  C.  The  balance 
Tfiicii  is  generally  925,  shall  be  delivered 
Office  Building,  Denver,  Colorado. 


shall  .a.  .il  seventy- 
3rvice , Department  of 
3 of  the  printed  maps, 
to  Room  4o3“B  Post 


SECTION  0 
INDEXING  mn  FILING- 


Gone  ral 


The  entire  Region  is  laid  out  on  a 30'  cuadr angle 
basis  coinciding  with  U.  S.  Geological  Survey  30’  Quad- 
rangles . In  addition  to  the  U.  S.  Geological  Survey 
names  of  these  quadrangles  an  index  filing  number  system 
has  been  given , starting  with  number  1 in  the  southwest 
corner  of  the  State  of  Colorado  and  progressing  east  and 
north  throughout  the  Region  consecutively.  This  number 
system  covers  far  more  than  is  ever  anticipated  in  the 
scope  of  the  Rational  Forests  * and  therefore  there  a,' ill 
be  some  of  these  sheets  never  used. 

Film 

Aerial  film  is  filed  in  the  can  in  which  it  is  deliver 
ed  from  the  factory.  As  each  roll  of  film  becomes  ready  for 
filing,  the  can  is  labeled  with  a label  containing  informa- 
tion about  the  roll  required  by  the  "Standard  Specifications 

# 

for  Aerial  Photography,  AAP-1101."  The  rolls  are  then  filed 
in  cabinets  designed  for  this  purpose.  All  rolls  of  one 
project  are  stored  together,  ith  the  rolls  in  numerical 
order  within  the  cabinet.  Film  of  acetate  base  presents  no 
storage  problem,  but  a ith  film  of  nitrate  base,  fire  danger 
must  be  considered. 

Photographs 

Tv;o  sets  of  contact  prints  art-;  made  for  use  in  compil- 
ing planimetric  maps.  One  sat  is  labeled  "Control"  and  the 
other  set  is  labeled  "Detail,"  ^he  two  sets  are  filed  in 
exactly  the  same  manner  as  outlined  below: 
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Prints  are  filed  in  units  ox  one  quadrangle  per  drawer, 
bach  quadrangle  is  first  divided  into  strips  (as  indicated  on 
the  flight  map)  and  pictures  for  each  strip  are  filed  together 
in  numerical  order , the  strips  also  being  filed  in  numerical 
order.  Prints  for  one  quadrangle  thus  occupy  two  drawers , the 
control  set  being  filed  above  the  detail  set.  Radial  line  tem- 
plets for  a quadrangle  o.re  filed  by  strips  in  the  same  manner  as 
control  prints  and  in  the  same  drawer,  the  templets  being  grouped 
behind  the  control  prints. 

Prints  or  templets  which  nave  been  turned  over  to  the 
file  clerk  will  be  checked  out  to  individuals  as  follows: 

On  the  front  of  each  drawer  are  a number  of  hooks,  one 
hook  for  each  strip.  Labels  indicate  the  strip  each  hook  repre- 
sents. adjacent  to  the  drawer  on  the  cabinet  is  a hook  repre- 
senting the  entire  quadrangle,  bach  person  who  checks  out  prints 
has  a number  of  tags  bearing  his  name.  Prints  are  c necked  out 
in  no  units  smaller  than  a strip.  The  person  calling  for  prints 
calls  for  the  strip  desired,  giving  to  the  file  clerk  one  tag 
for  each  strip  or  for  the  entire  quadrangle  if  it  is  desired. 

The  file  clerk  obtains  the  prints  desired  and  hangs  upon  the 
appropriate  hook  the  name  tag  for  the  material  checked  out.  No 
person  is  allowed  to  take  out  or  replace  material  belonging  in 
the  files  except  the  file  clerk.  This  system  enables  material  to 
be  checked  out  and  in  with  a minimum  of  time  spent  in  the  file 
room  and  a minimum  of  written  records  which  take  up  the  time  of 

the  file  clerk.  The  tags  on  the  drawer  fronts  indicate  to  the 
file  clerk  at  a glance  which  prints  are  checked  out  and  in 
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V/ ho s e possession  they  should  bo. 

Timber  and  grazing  prints  are  filed  by  rolls.  The 
prints  for  each  roll  are  in  numerical  order  and  rolls 

are  filed  in  numerical  order  throughout  the  project  with- 
out regard  to  geographical  location. 

Control  Tracings 

da.cn  half  of  every  quadrangle  sheet  has  a control 
tracing  which  are  filed  in  numerical  order  in  a specially 
designed  cabinet  having  rods  running  across  the  top  of 
the  cabinets.  Control  tracings  are  hung  from  the  rods  by 
means  of  three  cello-clips  attached  to  each  tracing.  The 
cello-clips  are  easily  slipped  on  or  off  the  rods.  .,bove 
each  control  tracing  is  a hook  upon  which  may  be  hung  the 
name  tag  of  the  person  checking  it. out. 

Quadrangle  Sheets 

Quadrangle  sheets  are  filed  in  numerical  order  in 
a specially  designed  cabinet  having  slots  running  from 
front  to  rear  of  the  cabinet.  Sach  quadrangle  sheet  is 
suspended  from  two  hangers  which  are  detachable  from  the 
control  sheet  and  which  slide  in  the  slots  in  the  filing 
cabinet.  ,jbove  each  quadrangle  sheet  is  a hook  upon  which 
is  hung  the  name  tag'  of  the  person  checking  out  the  sheet. 
Triangulation  Sheets 

Triangulation  sheets  are  filed  in  a specially  de- 
signed cabinet  which  has  slots  in  the  top  and  bottom  into 
which  the  sheets  fit  and  which  maintain  the  sheets  in  a 
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vertical  position,  Each  slot  is  numbered  to  correspond  with 
its  triangulation  sheet  and  above  each  slot  is  a hook  to  re- 
ceive the  name  tag  of  the  person  who  checks  it  out. 

Frinted  Quadrangle  Sheets 

Printed  quadrangle  sheets  are  filed  in  drawers  of  pro- 
per size  in  numerical  order.  A supply  of  printed  maps  is 
kept  in  the  file  room  with  a larger  reserve  stock  in  filing 
cabinets  in  B-?l  stock  room. 

Triangulation  & Traverse  Stations 

A card  file  will  be  kept  in  the  office  of  Surveys  and 
flaps  for  each  triangulation  station  shoving  its  location  by 
latitude  and  longitude  and  description.  This  card  file  will 
be  for  U.  S.  Geological  Survey,  U.  S.  Coast  and  Geodetic  Sur- 
vey, and  Forest  Service  stations  located.  In  addition  to  card 
files  there  will  be  a mimeographed  pamphlet  bound  showing  sta- 
tion, by  whom  occupied,  date,  latitude  and  longitude  position, 
and  full  description.  This  pamphlet  will  be  bound  by  quadrangles 
showing  all  monument ed  stations  rdthin  said  quadrangle.  Copies 
of  this  pamphlet  -’ill  be  given  after  quadrangle  sheet  is  pub- 
lished to  Forest  Supervisor's  Office,  Forest  Ranger,  and  such 
other  activities  as  demand  the  use  of  these,  samples  of  which 
are  shown  on  pages  0-7-12  Inclusive. 

Elevations  - B.A's.  1 T.B.A's. 

There  will  be  a card  record  in  the  office  of  Surveys  and 
.laps  of  all  3. IBs.  and  T.B.ids.;  also  there  will  be  a mimeo- 
graphed pamphlet  by  quadrangles  the  same  as  for  triangulation 
and  traverse  stations,  a sample  of  which  is  on  Page  0-13. 
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photographic  Govern:  -3  of  dach  faction  by  Towmships 

Then  map  compilation  is  completed*  a photographic 
record  of  each  section  will  ba  made  up  in  a mimeographed 
pamphlet  form  covering  an  entire  quadrangle > samples  of 
which  are  shown  on  Pages  0-14«  This  pamphlet 
wall  serve  to  locate  ci  photograph  of  any  given  section  on 
quadrangle . dach  Forest  Supervisor  and  Ranger  wall  be 
given  a copy  of  this  pamphlet  for  their  files;  also  any 
other  Forest  activity  interested  in  ony  particular  quad- 
rangle will  be  furnished  with  a copy. 

This  index  is  so  arranged  that  anyone  examining  the 
planimstric  map  and  washing  to  find  out  what  photographs  cover 
any  given  area  all  that  is  necessary  is  to  look  on  margin  of 
sheet*  determine  township  and  range*  and  then  locate  what 
section,  after  this  is  done  he  turns  to  pamphlet  and  in 
top  heading  he  finds  Township  and  Range  and  in  extreme  left 
column  he  finds  sections.  By  following  this  out  he  will 
find  the  principal  photograph  covering  this  section  and 
also  ell  adjacent  photographs. 

Location  of  dach  Photograph  by  dec tlon  o,nd  Township 

This  will  be  mi.nio graphed  in  the  same  manner  as 
the  prece  ding  index  and  will  cover  the  same  area,  a sample 
of  t.iis  index  is  given  on  pagesO-15.  The  difference  in 
these  two  indexes  is  that  if  anyone  picks  up  a photograph 
and  wishes  to  know  its  exact  location  on  planinetric  maps 
he  will  look  at  the  number  in  the  northeast  corner  of  the 


photograph.  For  example:  Photograph  Fo.  5~10  - turning  then 

to  this  index  he  rill  see  that  this  photograph  is  located  in 
Sections  29  and  30  of  Township  11  North  79  TTost.  Copies  of 
this  index  will  be  furnished  in  the  same  manner  as  previous 
one. 


0-6 


date 


ship;;,,!. 

u.s.g.s. 


Larimer- Jackson  Counties,  Colo. 

1927  North  emerican  Datum 

Latitude  - 40°  49’  42.416"  Longitude  - 106°  04'  38.542" 

On  the  Medicine  Bon  Range  about  1.5  miles  north 
west  of  the  Ute  Pass  where  the  .State  road  to  L'alden  crosses 
the  Medicine  Bow  Range  15  miles  east  of  Malden.  Station  is 
on  the  first  high  point  northwest  of  the  Ute  Pass  and  is  pro- 
bably on  the  line  between  Larimer  and  Jackson  Counties.  It 
can  be  easily  reached  by  following  ranger's  trail  from  Ute 
Pass  to  Village  Belle  .mine.  Mycola  Trail  leaves  the  State 
road  at  firebox  46  in  the  pass  and  runs  with  .n  a few  feet  of 
the  station. 


Signal:  A six-sided  pole  signal  carrying  white  and 

black  flags  with  white  on  sides  and  pine  bushes  at  apex. 


Station  . la 

rk : 

S t an  da 

rd  be 

rich 

murk  tabl 

et  set  in 

solid  rock, 

C txi  iT/0 

red 

under  s 

i anal 

• 

Dista. 

nee 

To  Station 

azimuth 

Back 

x lZIL 

muth 

Log.  Meters 

L'iles 

' ral  den 

Standpipe 

56° 

5S1 

21.00" 

236  0 

50’ 

31.00" 

4.30454 

12.53 

Jel.rn 

195 

50 

32.81 

15 

54 

30.39 

4.4914620 

19 . 267 

Red 

213 

05 

13.13 

33 

10 

50.13 

4.3430520 

13.690 

Bull 

O'/ 

09 

,0/  '■r' 

U/.(. . uo 

64 

18 

38.45 

4.3577621 

14.162 

Little  Bald 

262 

51 

18.62 

83 

03 

53.90 

4.4355270 

16.939 

North  Bald 

280 

13 

20.33 

100 

28 

11.10 

4. 5114089 

20.172 

South  Bald 

284 

30 

4-4 . /3 

104 

45 

52.73 

4.5225470 

20.697 

Hague 

316 

10 

02.43 

133 

26 

54.49 

4.7228605 

32.825 

Rawah 

331 

Ob 

00.3 

151 

12 

48.4 

4.33125 

13.33 

Clark 

333 

01 

12.02 

153 

06 

59.48 

4.4409279 

17.151 

Richthofen 

338 

42 

24.43 

158 

49 

33.39 

4.6311193 

26.575 

Date 


TLXDLN  GTaHDPTPL 

U.  3.  G.  3. 

Jackson  County,  Colo.  (Hot  Occupied. ) 

1927  korth  American  Datum 

Latitude  - 40°  43'  45.5"  Longitude  - 106°  16 « 38.9" 

Standpipe  in  the  torn  of  T"alGen. 

Signal  ana  station  nark:  Center  of  standpipe.  Signed 

from  tv;o  stations;  position  doubtful. 

Distance 
Idles 

12.53 
26.97 


To  Station 

Azimuth 

Back 

Azimuth 

Log.  deters 

Shipman 

236°  50' 

31" 

56° 

53’  21" 

4.30454 

Richthofen 

311  31 

53 

131 

46  51 

4.63765 
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Date  1937 


STATION  NO.  1 

U.  3.  F.  S. 


JaCNSON  COUNTY 

Accuracy  - 4th  Order  Plane  Table 
1927  North  American  Datum. 

Latitude  - 40°  48'  24.5"  Longitude  - 106°  16'  41.1" 

The  station  lies  5 miles j airline 9 north  of  ’ 'alien  and 
about  1 mile  east.  To  reach  station  follow  the  road  from’ 'al- 
der to  Cowdry  for  about  4”l/2  miles  north  until  reaching  the 
sign  on  the  road  pointing  to  the  east  which  says  "Brownlee  Oil 
Lease  No.  1."  proceed  along  the  road  in  a northeast  direction 
around  hill  to  a point  v.’here  the  road  turns  almost  directly 
west.  From  this  point  on  the  road  the  station  is  150  feet 
northeast.  The  station  is  located  on  the  high  point  of  the 
ridge  and  about  300  feet  east  of  tne  section  line.  There  is  a 
1/4  section  corner  between  Sections  23'  and  29  which  lies  on  the 
brim  of  a hill  about  500  feet  northwest.  Car  can  be  driven  to 
station. 

Signal:  giadrapod  of  sawed  lumber  with  target  on  sides 

and  red  and  white  flag  centered  over  monument. 

Station  Mark:  Standard  Forest  Service  bench  mark 

tablet  set  in  a 5"  diameter  concrete  post  set  flush,  with 
the  ground. 

Station  Distance  in  Miles  True  Compass  Bearing 


No . 

9 

6.3 

i 1 . 

7° 

40’ 

j-J 

No. 

39 

9.67 

IT. 

28° 

30’. 

ill 

Mo. 

40 

8.33 

N. 

53° 

25' 

all 

No . 

S 

4.64 

N. 

60° 

10' 

2 

Shipman 

10.6 

N. 

81° 

55' 

n 

Mj 

No. 

7 

5.4 

S. 

81° 

55' 

IN 

Jli 

No. 

2 

6.66 

S. 

41° 

35' 

lii 

No. 

13 

11.88 

s. 

25° 

30' 

T7» 

Li 

Malden 

5.35 

s. 

0° 

15' 

-x-j 

No. 

4 

8.5 

s. 

29° 

10' 

T7 

No. 

6 

5.86 

s. 

56° 

25' 

T7 

No. 

37 

8.65 

s . 

85° 

15' 

T 7 

No. 

11 

11.6 

N 

64° 

O' 

IT 

No. 

26 

11.8 

N. 

51° 

05' 

" T 

No. 

23 

8.8 

1 ’ . 

36 0 

40' 

u 

No. 

30 

4.1 

N. 

0 

mO 

35' 

T I 

No. 

34  A- 2 

9.16 

1 \J  t 

9° 

15' 

T 

No. 

34 

8.74 

N . 

2° 

25' 
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STATION  NO.  2 

U.  S.  F.  S. 


Date  1937 


JACKSON  COUNTY 

/accuracy  - 4th  Order  Plane  Table 
1927  North  American  Datum 

Latitude  - 40°  44'  3«5"  Longitude  - 106°  11’  39" 

To  reach  station  take  the  road  which  leads  from  center 
of  town  of  INI den  directly  to  the  east.  Proceed  along  this 
road  for  three  miles  to  a point  where  the  road  takes  a bend 
to  the  north.  .It  this  point  a large  flat  topped  sage  brush 
hill  can  be  seen  ...bout  3/4  of  a mile  directly  ahead.  Station 
is  set  on  the  high  point  of  this  hill.  Car  can  be  driven  to 
station. 


Signal:  uadrapod  of  sawed  lumber  with  target  on  sides 

and  red  and  wiiite  flag  centered  over  monument. 

Station  mark:  Standard  Forest  Service  bench  mark  tab- 

let set  in  5"  diameter  concrete  post  set  flush  with  ground. 

Station  Distance  in  Liles  True  Compass  Bearing 


No. 

7 

4.35 

M 

» • 

12° 

20* 

1 

Shipman 

8.9 

T.r 

l j • 

43° 

15’ 

E 

No. 

12 

10.7 

vD  • 

32° 

35' 

il / 

No. 

17 

8.3 

3 . 

40° 

00' 

all 

No. 

18 

5.75 

S. 

70 

00' 

E 

No . 

22 

10.38 

3 . 

15° 

00' 

T T 

No. 

3 

6.4 

S. 

22° 

20' 

T 7 

No. 

4 

8.92 

S. 

51° 

25' 

-•r 

balden 

4.38 

3 . 

62° 

25’ 

T7 

No. 

21 

16.65 

N. 

81° 

05' 

yj 

No. 

/ 

0 

9.48 

N. 

79° 

15' 

t j 

No. 

10 

13.55 

N. 

53° 

55’ 

T-r 

No. 

1 

6.67 

N. 

41° 

25' 

VT 

. t 

No. 

30 

10.7 

N. 

350 

50' 

yr 

No . 

9 

11.8 

N. 

17° 

30' 

V.J 
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g tat i or  no.  3 


DATE  1937 


U.  S 


JACKSON  GOUI TTY 

Accuracy  - 4th  Order  Plane  Table 
1937  North  mwerican  Datum 

Latitude  - 40°  40'  8.5"  Longitude  ~ 106°  16'  50" 

To  reach  station  take  the  road  from  1 ‘alderi  to  Uillow 
Creek  Pass.  From  the  town  of  Halden  it  is  about  2g  miles 
along  this  road  to  a point  where  there  is  a gate  on  the  east 
side  of  the  road.  Turn  through  this  gate  to  the  east  and 
follow  the  old  road  to  the  south  through  three  wire  gates. 

After  passing  through  the  third  gate  turn  sharply  to  the  east 
along  fence.  About  a'  half  mile  from  the  last  gate  to  the 
east  there  will  be  found  an  old  buffalo  wallow  which  at  the 
present  time  is  a dry  lake.  The  station  lies  only  500  feet 
northeast  of  this  point  and  on  the  top  of  a very  small  rise. 

Signal:  Quadrapod  of  sawed  lumber  with  target  on 

sides  and  red  and  white  flag  centered  over  monument. 

Station  I .'ark:  Standard  Forest  Service  bench  mark 

tablet  set  in  a 5"  diameter  concrete  post  set  flush  with 
the  ground. 

Station  Distance  in  i-iles  True  Compass  Bearing 


T ,'alden 

/ K 
° -*-•  ^ 

NT. 

2° 

15' 

iLj 

Ho. 

o.4 

H 

45° 

20' 

ii 

No . 

Id 

5.4 

S . 

770 

00' 

a-J 

No . 

19 

7.87 

S. 

44° 

55’ 

ill 

No . 

5 

6.9  8 

r 

O . 

37° 

25' 

T T 

No. 

13 

11.03 

IT. 

ri  rh  O 

fo 

10* 

T’T 

No. 

10 

14.03 

N. 

27° 

10' 

TV 

No. 

4 

4.53 

ii  • 

62° 

40’ 

U 
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STATION  NO.  4 

U.  3.  F.  S. 


DATS  1937 


JACKSON  COUNTY 

Accuracy  - 4th  Order  Flane  Table 
1927  North  American  Datum 

Latitude  - 40°  41’  58"  Longitude  - 106°  21'  26" 

To  reach  station  take  the  road  from  Nalden  to  Muddy 
Greek  Pass  about  6g  miles  southwest  of  the  town  of  T 'alien  and 
at  the  end  of  the  tangent  on  the  road.  This  tangent  being  5 
miles  long.  There  is  a long  ridge  viiich  runs  from  the  north- 
nest  to  the  southeast.  Station  is  located  about  1 mile  north- 
west of  this  poixit  on  the  road.  At  the  end  of  this  tangent 
there  is  also  a road  'Alien  turns  back  to  the  northwest  which 
can  be  used  to  reach  station.  To  reach  station  follow  this 
road  from  the  end  of  the  tangent  for  about  1 mile,  then  turn 
up  hill  sharply  to  the  west.  Station  is  located  on  the  top  of 
rocky  hill. 

Signal:  Quadrapod  of  sawed  lumber  with  target  on  sides 

and  red  and  white  flag  centered  over  monument. 

Station  Mark:  Standard  Forest  Service  bench  mark  tab- 

let set  in  a 5"  diameter  concrete  post  set  flush  with  ground. 

Station  Distance  in  Liles  True  Compass  Gearing 


No.  1 

5.5 

No . 

90° 
' - / 

15' 

TT» 

jjj  • 

r'alden 

4.68 

N. 

63° 

40' 

3. 

No.  2 

8.92 

l!  . 

74° 

10' 

xJ  • 

No . 3 

4.54 

s. 

62° 

35' 

*■> 

ll  • 

No.  22 

9.63 

s. 

37° 

55. 

J.I  • 

No.  32 

4 • 68 

s . 

29° 

45’ 

ll  • 

No.  5 

3.8 

s. 

5C° 

40 ' 

TT 

J • 

No.  13 

6.78 

N. 

38° 

55' 

J 

I 0 . 21 

9.3 

T.T 
1 : • 

57° 

59’ 

T - 

• 

No . 6 

4.25 

N. 

10° 

00' 

XJ. 

( 
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ELEVATIONS  £ DE3CB1PT10NS 

B.  Li's,  and  T.  B.  Li's. 

No  elevation  data  on  hand  at  present. 
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Section 

3 

4 

7 

9 

10 

n 

12 

13  

14  

15  

16  

17  

18 

3.9 

20 

21 

22 

23  

24  

25  

26  

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  


Tails  HIP  9 NORTH*  RANGE  79  VEST 


SIXTH  PRINCIPAL  i ERIDIAN 


Principal  ADJACENT  PHOTOGRAPH  TOUCHING  ON  THE  | 

Photograph  North  South  East  lest 


6-43  6-44  — 6-42  6-76 

6-43  6-44  — 6-42  5-109 

5-109  5-110  - 5-108  — 

5-109  5-110  - 5-103  5-17 

5-3-7 5-16  — 5-18 5-109 

5-1.9 5-13  — 5-20 

5-19 5-1.8  — 5-20  5-107  

5-107  5-103  -5-106  5-19 

5- 107  5-103  - 5-106  — 6-42  

6- 42  6-43  — 6-41  5-107 

6-41  6-42  — 6-40  6-78  

6-41  6-42  — 6-40  5-106 

5-106  6-107  - 6-105  — 6-41  

5-106  6-107  - 6-105  5- 20 

5-20  5-19  — 5-21  5-106  

5-20 5-19  — 5-21 

5-21  5-20  — 5-22  

5-21  5-20  — 5-22  5-105  — 

5-105  5-106  - 5-104  5-21 

5- 105  5-106  - 5-104  — 6-40  

6- 40  6-41  — 6-39  5-105 

6-40  6-41  — 6-39  6-79  

6-39  6-40  — 6-33  

^_39 6-40  — 6-33 5-104 

5-104  5-105  - 5-103  — 6-39  

5-104  5-105  - 5-103  5-22 

5-22  5-21  — 5-23  5-104  

5-22  5-21  — 5-23  

5-23  5-21  — 5-24  

5-23 5-21  — 5-24  5-103  

5-103  5-104  - 5-102  5-23 

5- 103  5-104  - 5-102  — 6-38  

6- 33  6-39  " 6-37 5-103 

6-33  6-39  — 6-37  


> 
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Location  of  4ach  Photograph.. 'by  Section  and  Township 


Photo 

Fo. 

oOi 

ction 

Town- 

ship 

Range 

Range 

5-3 

19 

- 

20 

12  IT. 

79  14 

5-4 

29 

- 

30 

12  IT. 

79  rT. 

5-5 

31 

- 

32 

12  r. 

79  lr. 

5-6 

5 

- 

6 

11  r. 

79  4. 

5-7 

7 

- 

8 

ii  r. 

79  M 

CO 

1 

U~\ 

17 

- 

18 

ii  r. 

79  '4 

5-9 

19 

- 

20 

n r. 

79  r4 

5-10 

29 

- 

30 

ii  r. 

79  14 

i — 1 
t — 1 

i 

ir\ 

31 

- 

32 

n r. 

79  ■ • 

5-12 

5 

- 

6 

10  II. 

70  vr 

i / ° 

5-13 

7 

- 

r)- 

10  I . 

79  14 

5-14 

17 

- 

18 

10  IT. 

79  14 

5-15 

19 

- 

20 

10  L. 

79  14 

5-16 

29 

- 

30 

10  IT. 

79  14 

5-17 

31 

- 

32 

10  F. 

79  14 

5-18 

5 

- 

6 

9 F. 

79  14 

5-19 

7 

- 

8 

9 N. 

79  14 

5-20 

17 

- 

18 

9 N. 

79  r4 

5-21 

19 

- 

20 

9 N. 

79  T4 

5-22 

29 

- 

30 

9 IT. 

79  14 

5-23 

31 

- 

32 

9 N. 

79  14 

5-24 

6 

O ^ T 

O J ; e 

79  14 

5-24 

1 

8 IT. 

80  T . 

PuOtO 

To. 

Sec- 

tion 

Tovjii- 

ship 

R 

Range 

5-25 

7 

8 14 

79  44 

5-25 

12 

8 IT. 

80  14 

5-26 

18 

r\  T.f 

O 1 ' • 

79  14 

5-26 

13 

< 4 ' T 

O - • * 

80  4. 

5-2? 

19 

8 F. 

79  14 

5-27 

24 

8 14 

80  r 4 

5-28 

30 

8 14 

79  4. 

5-28 

25 

r\  T T 
U 1 « 

80  4. 

5-29 

31 

b 1;  • 

79  44 

5-29 

36 

8 11. 

80  4. 

5~30 

6 

7 14 

79  14 

5-30 

1 

7 14 

SO  14 

5-31 

i7 

7 N. 

79  4. 

5-31 

12 

7 N. 

80  4. 

5-32 

18 

7 14 

79  14 

5-32 

13 

7 N. 

SO  44 

5-33 

19 

7 14 

79  4. 

5-33 

24 

7 N. 

80  14 

5-34 

30 

7 F. 

79  14 

5-34 

25 

7 F. 

80  ■ . 

5-35 

31 

7 N. 

79  14 

5-35 

36 

7 H. 

SO  14 
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